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Description 
Technical Field 

[0001] The present invention relates to a melanin-concentrating hormone antagonist containing an aromatic amine 
derivative, an agent for the prophylaxis or therapy of obesity or hyperphagia and an agent for improving emotional 
disorder or sexual dysfunction. 

Background Art 

[0002] Feeding behavior is an indispensable action for many organisms including human. An abnormality in feeding 
behavior causes deviation from normal life support activities, which in most cases results in diseases. Along with the 
recent changes in feeding environment, obesity is becoming a social problem. It is widely known that obesity is not 
only a serious risk factor of life-style related diseases, such as diabetes, hypertension, arteriosclerosis and the like, 
but also causes arthritis and pain due to excessive burden on joints of knee etc. created by increased body weight. In 
addition, the dieting boom and the like have increased the potential population that desires weight loss. There are 
many reports on eating disorders, such as hyperorexia and the like, due to neuropathy and the like, which are genetic 
or caused by stress. 

[0003] Consequently, the development and investigation of an agent for the prophylaxis or therapy of obesity or 
feeding deterrents started some time ago and mazindol has been on the market as a centrally acting anorexiant. 
[0004] Along therewith, a number of appetite-regulating factors represented by leptin have been found in recent 
years, and new anti-obesity agents and anorexiants that suppress the activity of such appetite-regulating factors have 
been developed. Among others, a melanin-concentrating hormone (MCH) is known to be a hormone derived from 
hypothalamus and promote appetite. Furthermore, MCH knockout mouse has been reported to show significantly de- 
creased food intake and be lean, as compared to normal mouse, though normal in daily behavior [Nature, vol. 396, p. 
670, 1998]. From the foregoing, an MCH antagonist, once completed, is expected to be a superior anorexiant or anti- 
obesity agent. However, a compound having an MCH antagonistic action, particularly a non-peptide compound, has 
not been known as yet. 

[0005] JP-A-8-253447 discloses a compound having a gonadotropin releasing hormone antagonistic action, which 
is represented by the formula 



Ar 1 and Ar 2 are each an aromatic group optionally having substituents, 

P and Q are each a divalent aliphatic hydrocarbon group having 2 or more carbon atoms, which optionally contains 
ether oxygen or ether sulfur in a carbon chain, 

R 1 and R 3 are each i) an acyl group represented by -CO-R or -CONH-R (R is hydrocarbon group optionally having 
substituents or heterocyclic group optionally having substituents) or ii) a hydrocarbon group optionally having sub- 
stituents, 

R 2 and R 4 are each a hydrogen atom or an alkyl group optionally having substituents, 

R 1 and R 2 or R 3 and R 4 may form, together with the adjacent nitrogen atom, a nitrogen-containing heterocyclic 
group optionally having substituents, and 
j is 0 or 1 , or a salt thereof. 

[0006] JP-A-1 0-81 665 discloses a compound having an MIP-1a/RANTES antagonistic action, which is represented 
by the formula 



(0)j 




R ' 



wherein 
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Q — N 




wherein Ar 1 and Ar 2 are each an aromatic group optionally having substituents, Q 1 and Q 2 are each a divalent 
aliphatic hydrocarbon group which optionally contains ether oxygen or ether sulfur in a carbon chain and which option- 
ally has substituents, R 1 is a hydrogen atom, a lower alkyl group optionally having substituents or a lower alkyl-carbonyl 
group optionally having substituents, R 2 is a hydrocarbon group optionally having substituents or an acyl group, or R 1 
and R 2 optionally form, together with the adjacent nitrogen atom, a nitrogen -containing heterocycle optionally having 
substituents, and a group of the formula 



is a monocyclic or fused nitrogen-containing heterocycle optionally having substituents, or a salt thereof. 
[0007] However, a compound having a sufficiently superior MCH antagonistic action as a pharmaceutical product 
has not been found. Thus, the development of a clinically useful and safe compound having a superior MCH antagonistic 
action has been demanded. 

Disclosure of the Invention 

[0008] The present inventors have intensively studied from various aspects, seeking a compound having an MCH 
antagonistic action, and found that a compound of the formula 



wherein Ar 1 and Ar 2 are each an aromatic group optionally having substituents, P and Q are each a divalent aliphatic 
hydrocarbon group which optionally contains ether oxygen or ether sulfur in a carbon chain and which optionally has 
substituents, R 1 and R 3 are each (i) a hydrogen atom, (ii) an acyl group or {iii) a hydrocarbon group optionally having 
substituents, R 2 and R 4 are each (i) a hydrogen atom, (ii) an alkyl group optionally having substituents or (iii) an alkyl- 
carbonyl group optionally having substituents, R 1 and R 2 or R 3 and R 4 optionally form, together with the adjacent 
nitrogen atom, a monocyclic or fused nitrogen-containing heterocyclic group optionally having substituents, and j is 0 
or 1 , or a salt thereof, is not influenced by the presence or the kind of cyclic substituent, but unexpectedly has a superior 
MCH antagonistic action and low toxicity, and is clinically useful as an agent for the prophylaxis or therapy of obesity 
or hyperphagia, an agent for improving emotional disorder or sexual dysfunction and the like. Based on the finding, 
the present inventors have further studied and completed the present invention. 
[0009] Accordingly, the present invention provides 

[1] a melanin-concentrating hormone antagonist containing a compound of the formula 




(0)J 




(I) 
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wherein 




Ar 1 and Ar 2 are each an aromatic group optionally having substituents, 

p anc j q are each a divalent aliphatic hydrocarbon group which optionally contains ether oxygen 

or ether sulfur in a carbon chain and which optionally has substituents, 

R 1 and R 3 are each (i) a hydrogen atom, (ii) an acyl group or (iii) a hydrocarbon group optionally 

having substituents, 

R2 and R 4 are each (i) a hydrogen atom, (ii) an alkyl group optionally having substituents or (iii) 

an alkylcarbonyl group optionally having substituents, 

R 1 and R 2 or R 3 and R 4 optionally form, together with the adjacent nitrogen atom, a monocyclic or fused nitro- 
gen-containing heterocyclic group optionally having substituents, and 

i isOort, 



or a salt thereof or a prodrug thereof; 

[21 The antagonist of [1] , wherein Ar 1 and Ar 2 are each (i) a C 6 . 14 aryl group or (ii) a 5 to 1 4-membered monocyclic 
or fused aromatic heterocyclic group containing, besides carbon atom, 1 to 4 heteroatom(s) selected from the 
group consisting of nitrogen atom, sulfur atom and oxygen atom, which optionally has t to 5 substituent(s) selected 
from the group (group Aa) consisting of 



(a) a halogen atom, 

(b) a C^a alkylenedioxy group, 

(c) a nitro group, 

(d) a cyano group, 

(e) an optionally halogenated alkyl group, 

(f) an optionally halogenated C 3 _ 6 cycloalkyi group, 

(g) an optionally halogenated alkoxy group, 

(h) an optionally halogenated alkylthio group, 

(i) a hydroxy group, 
(j) an amino group, 

(k) a mono-C^ alkylamino group, 
(I) a di-C^ alkylamino group, 

(m) an optionally halogenated C-,^ alkyl-carbonylamino group, 
(n) a formyl group, 

(o) a C^e alkyl-carbonyl group optionally substituted by halogen atom or alkoxy-carbonyl group, 

(p) a alkyt-carbonyloxy group, 

(q) a carboxyl group, 

(r) aC^ alkoxy-carbonyl group, 

(s) a carbamoyl group, 

(t) a mono-C^ alkyl-carbamoyl group optionally substituted by alkoxy-carbonyl group, 

(u) a di-C^g alkyl-carbamoyl group optionally substituted by alkoxy-carbonyl group, 

(v) a sulfo group, 

(w) a alkylsulfonyl group, 

(x) a C^g alkylsulfinyl group, 

(y) a C6_ 10 aryl group optionally having t to 4 substituent(s) selected from the above-mentioned (a) to (x), 
(z) a C 6 . 10 aryloxy group optionally having 1 to 4 substituent(s) selected from the above-mentioned (a) to (x), 



EP 1 219 294 A1 



(aa) an optionally halogenated C 6 . 10 aryl-carbonyl group, 

(ab) an optionally halogenated 5 or 6-membered heterocyclic ring-carbonyl group, 

(ac) aC H alkoxy-carbonylamino group, 

(ad) a C 6 . 10 aryl-carbonylamino group and 

(ae) a C 7 . 16 aralkyloxy-carbonyl group, 

P and Q are each a divalent aliphatic hydrocarbon group which optionally contains ether oxygen or ether sulfur 
in a carbon chain and which is optionally substituted by oxo group or thioxo group; 

R 1 and R 3 are each (i) hydrogen atom, (ii) acyl group represented by -CO-R a , -CONRaR 6 , -SO-R a , -S0 2 -R a , -CONR a R b , 
-COO-R a , -(C=S)0-R a , -(C=S)NR a R b , -SONR a R b , -S0 2 NR a R b , -S0-0-R 3 or -SO r O-R a , wherein R a is (A) hydrogen 
atom; (B) carboxyl group; (C) (1) alkyt group, (2) C 2 ^ alkenyl group, (3) C 2 _6 alkynyl group, (4) cycloalkyl 
group, (5) Cq, u aryl group or (6) Oj.^ aralkyl group, which optionally has 1 to 5 substituent(s) selected from the group 
(group Ba) consisting of 

(a) a halogen atom, 

(b) a ^.3 alkylenedioxy group, 

(c) a nitro group, 

(d) a cyano group, 

(e) an optionally halogenated C^. 6 alkyl group, 

(f) an optionally halogenated C 3 ^ cycloalkyl group, 

(g) an optionally halogenated C|. 6 alkoxy group, 

(h) an optionally halogenated C,_ 6 alkyrthio group, 

(i) a hydroxy group, 
(j) an amino group, 

(k) a mono-C^g alkylamino group, 

(I) a di-C^g alkylamino group, 

(m) a C^b alkyl-carbonylamino group, 

(n) a formyl group, 

(o) a C^e alkyl-carbonyl group, 

(p) a C^e alkyl-carbonyloxy group, 

(q) a carboxyl group, 

(r) a C^q alkoxy-carbonyl group, 

(s) a carbamoyl group, 

(t) a mono-C^e alkyl-carbamoyl group, 

(u) a di-C^e alkyl-carbamoyl group, 

(v) a sulfo group, 

(w) aC^ alkylsulfonyl group, 

(x) a C U6 alkylsulfinyl group, 

(y) a Cg^o aryl group optionally having 1 to 4 substituent(s) selected from the aforementioned (a) to (x), 
(z) a Cg^o aryloxy group optionally having 1 to 4 substituent(s) selected from the aforementioned (a) to (x), 
(zz) a 5 to 7-membered heterocyclic group optionally having 1 to 4 substituent(s) selected from the aforementioned 
(a) to (x), 

(aa) a di-C^ alkyl-carbonylamino group, 

(ab) a sulfamoyl group, 

(ac) aC^ alkoxy-carbonylamino group, 

(ad) a C 7 . 16 aralkyloxy-carbonylamino group, 

(ae) a C 7 _ 16 aralkyloxy group, 

(af) a C^o aryl-carbonyl group, 

(ag) aC u alkyl-carbonyloxy group, 

(ah) a 

Ce-io aryl-carbonylamino group, 

(ai) a C6_ 10 aryl-carbamoyl group, 

(aj) a C 7 . 16 aralkylaminocarbonyl group, 
(ak) a C7_ 16 aralkylcarbonylamino group and 
(al) a C 7 . 16 aralkyloxy-carbonyloxy group; 

(D) a 5 to 10-membered heterocyclic group containing, besides carbon atom, 1 to 4 heteroatom(s) selected from 
the group consisting of nitrogen atom, oxygen atom and sulfur atom, which optionally has 1 to 5 subsfrtuent(s) 
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selected from the group consisting of (a) substituent selected from group Aa, 

(b) 0) aikyl group, (2) C 2 _6 alkenyl group, (3) C 2 ^ alkynyl group, (4) C 3 . 6 cycloalkyl group, (5) C 6 . 14 aryl 
group or (6) 0 1 . 16 aralkyl group, which optionally has 1 to 5 substituent(s) selected from group Ba, 

(c) oxo group and 

(d) thioxo group; or 

(E) a C v6 alkoxy-carbonyl group; 

R b is a hydrogen atom or a alkyl group, or (iii) (1) alkyi group, (2) C 2 _6 alkenyl group, (3) C 2 ^ alkynyl 
group, (4) C3_ 6 cycloalkyl group, (5) C 6 . 14 aryl group or (6) C 7 . 16 aralkyl group optionally having 1 to 5 substituent 
(s) selected from group Ba; 

R2 a nd R 4 are each (i) a hydrogen atom, (ii) alkyl group optionally having substituents selected from group 
Ba or (iii) C^e alkyl-carbonyl group optionally having substituents selected from group Ba; 
R 1 and R 2 or R 3 and R 4 may form, together with the adjacent nitrogen atom, a group of 

(i) the formula 



— N 




wherein ring A is a 4 to 8-membered ring optionally substituted by hydroxy or oxo, V is a group represented 
by the formula >O t >C=0, >C(W)-W a or >N-W (W is (a) hydrogen atom, (b) (1 ) alkyl group, (2) C 2 ^ alkenyl 
group, (3) C 2 _ 6 alkynyl group, (4) C 3 . 6 cycloalkyl group, (5) C 6 . 14 aryl group or (6) C 7 . 16 aralkyl group, which 
optionally has 1 to 5 substituent(s) selected from group Ba, or (c) 5 to 1 0-membered heterocyclic group con- 
taining, besides carbon atom, t to 4 heteroatom(s) selected from nitrogen, oxygen and sulfur, which optionally 
has 1 to 5 substituent(s) selected from group Aa, W 3 is hydrogen atom, hydroxy group or alkyl group), 

(ii) the formula 

-(30 

wherein ring B is monocyclic or bicyclic 4 to 12-membered ring optionally substituted by 1 or 2 oxo group(s) 
or 1 to 5 C^e alkyl group(s), ring D is a 4 to 12-membered aromatic ring optionally having 1 to 5 substituent 
(s) selected from group Aa or 

(iii) the formula 




wherein ring E is a 4 to 12-membered aromatic ring optionally having 1 to 5 substituent(s) selected from group Aa; 
X is -CH 2 -, -CO or -CH(OH)-; 

Y is -CH 2 -, -O- or -NW* 5 - (W 6 is (a) hydrogen atom or (b) alkyl group optionally having substituents selected 
from group Ba); 
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k and m are each an integer of 0 to 4, and k+m is an integer of 1 to 4; 
n is an integer of 1 to 3, 

[3] the antagonist of [1] wherein Ar 1 and Ar 2 are each (i) a C^ A aryl group or (ii) a 5 to 14-membered monocyclic 
or fused aromatic heterocyclic group containing, besides carbon atom, 1 to 4 heteroatom(s) selected from the 
group consisting of nitrogen atom, sulfur atom and oxygen atom, which optionally has 1 to 5 substituent(s) selected 
from the group (group A) consisting of 

(a) a halogen atom, 

(b) a C^a alkylenedioxy group, 

(c) a nitro group, 

(d) a cyano group, 

(e) an optionally halogenated alkyl group, 

(f) an optionally halogenated C3_ 6 cycloalkyl group, 

(g) an optionally halogenated alkoxy group, 

(h) an optionally halogenated C 1j6 alkylthio group, 

(i) a hydroxy group, 
(j) an amino group, 

(k) a mono-C^ alkylamino group, 

(I) a di-C^g alkylamino group, 

(m) a C^e alkyl-carbonylamino group, 

(n) a formyl group, 

(o) a alkyl-carbonyl group, 

(P) a C1-6 alkyl-carbonyloxy group, 

(q) a carboxyl group, 

(r) a C^e alkoxy-carbonyl group, 

(s) a carbamoyl group, 

(t) a mono-C^ alkylcarbamoyl group, 

(u) a di-C^g alkylcarbamoyl group, 

(v) a sulfo group, 

(w) a C^g alkylsulfonyl group, 

(x) a C U6 alkylsulfinyl group, 

(y) a C 6 . 10 aryl group optionally having 1 to 4 substituent(s) selected from the above-mentioned (a) to (x) and 
(z) a C 6 . 10 aryloxy group optionally having 1 to 4 substituent(s) selected from the above-mentioned (a) to (x), 

P and Q are each a C^. 6 aliphatic hydrocarbon group which optionally contains ether oxygen or ether sulfur in a 
carbon chain and which is optionally substituted by oxo group or thioxo group, 

R 1 and R 3 are each (i) hydrogen atom, (ii) an acyl group represented by -COR a , -CONR a R b , -SO-R 3 , -SO r R a , 
-CONR a R b , -COO-R a , -(C=S)0-R a or -(C=S)NR a R b wherein R a is 

(a) hydrogen atom, 

(b) carboxyl group, 

(c) a (1 ) alkyl group, (2) C 2 ^ alkenyl group, (3) C 2 ^ alkynyl group, (4) C 3 ^ cycloalkyl group, (5) aryl 
group or (6) C 7 . 16 aralkyl group, which optionally has 1 to 5 substituent(s) selected from the group (group B) 
consisting of 

(a) a halogen atom, 

(b) a 0^3 alkylenedioxy group, 

(c) a nitro group, 

(d) a cyano group, 

(e) an optionally halogenated alkyl group, 

(f) an optionally halogenated cycloalkyl group, 

(g) an optionally halogenated alkoxy group, 

(h) an optionally halogenated alkylthio group, 

(i) a hydroxy group, 
(j) an amino group, 

(k) a mono-C^e alkylamino group, 
(I) adi-C,^ alkylamino group, 
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(m) a C^g alkyl-carbonylamino group, 

(n) a formyl group, 

(o) a C)_ 6 alkyl-carbonyt group, 

(p) a alkyl-carbonyloxy group, 

(q) a carboxyl group, 

(r) a C^g alkoxy-carbonyl group, 

(s) a carbamoyl group, 

(t) a mono-C^e alkyicarbamoyl group, 

(u) a di-C^B alkyicarbamoyl group, 

(v) a sulfo group, 

(w) a C n _ 6 alkylsulfonyl group, 

(x) a C^e alkylsulfinyl group, 

(y) a C 6 . 10 aryl group optionally having 1 to 4 substituent(s) selected from the aforementioned (a) to (x), 
(z) a C 6 . 10 aryloxy group optionally having 1 to 4 substituent(s) selected from the aforementioned (a) to 
(x) and 

(zz) a 5 to 7-membered heterocyclic group optionally having 1 to 4 substituent(s) selected from the afore- 
mentioned (a) to (x), or 

(d) a 5 to 1 0-membered heterocyclic group containing, besides carbon atom, 1 to 4 heteroatom(s) selected 
from the group consisting of nitrogen atom, oxygen atom and sulfur atom, which optionally has 1 to 5 
substituent(s) selected from the group (group C) consisting of 

(a) a halogen atom, 

(b) a C-,.3 alkylenedioxy group, 

(c) a nitro group, 

(d) a cyano group, 

(e) a C^e alkyl group optionally having substituents selected from the group consisting of (aa) a halogen atom, 
(bb) alkylenedioxy group, (cc) nitro group, (dd) cyano group, (ee) an optionally halogenated C^. 6 alkyl 
group, (ff) an optionally halogenated C 3 ^ cycloalkyl group, (gg) an optionally halogenated alkoxy group, 
(hh) an optionally halogenated C^. s alkyrthio group, (ii) a hydroxy group, Oj) amino group, (kk) a mono-C^ 
alkylamino group, (II) adi-C^ alkylamino group, (mm) C^. 6 alkyl-carbonylamino group, (nn) a formyl group, 

(00) C t _ 6 alkyl-carbonyl group, (pp) C^g alkyl-carbonyloxy group, (qq) carboxyl group, (rr) _ 6 alkoxy-carbonyl 
group, (ss) carbamoyl group, (tt) a mono-C^ alkyicarbamoyl group, (uu) a di-C^g alkyicarbamoyl group, (w) 
a sulfo group, (ww) alkylsulfonyl group, (xx) alkylsulfinyl group, (yy) C 6 . 10 aryl group optionally having 
1 to 4 substituent(s) selected from the aforementioned (aa) to (xx), (zz) C^ Q aryloxy group optionally having 
1 to 4 substituent(s) selected from the aforementioned (aa) to (xx) and (zzz) 5 to 7-membered heterocyclic 
group optionally having 1 to 4 substituent(s) selected from the aforementioned (aa) to (xx), 

(f) an optionally halogenated C3_ 6 cycloalkyl group, 

(g) an optionally halogenated alkoxy group, 

(h) an optionally halogenated alkylthio group, 

(i) a hydroxy group, 
(j) an amino group, 

(k) a mono-C^ alkylamino group, 

(1) a di-C^e alkylamino group, 

(m) an optionally halogenated C^. 6 alkyl-carbonylamino group, 

(n) a formyl group, 

(o) a C^e alkyl-carbonyl group, 

(p) aC^ alkyl-carbonyloxy group, 

(q) a carboxyl group, 

(r) aC t ^ alkoxy-carbonyl group, 

(s) a carbamoyl group, 

(t) a mono-C^e alkyicarbamoyl group, 

(u) a di-C^ alkyicarbamoyl group, 

(v) a surfo group, 

(w) aC u alkylsulfonyl group, 

(x) a C^e alkylsulfinyl group, 

(y) a C5_ 10 aryl group optionally having 1 to 4 substituent(s) selected from the aforementioned (a) to (x) and 
(z) a C6_ 10 aryloxy group optionally having 1 to 4 subsfrtuent(s) selected from the aforementioned (a) to (x), 
and R b is a hydrogen atom or a alkyl group) or (iii) (1) C 1-6 alkyl group, (2) C 2 ^ alkenyl group, (3) C 2 ^ 



8 
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aikynyi group, (4) cycloalkyl group, (5) C 6 . 14 aryl group or (6) Cy.^ aralkyl group, which optionally has 1 
to 5 substituent(s) selected from group B, 

R 2 and R 4 are each (i) hydrogen atom, (ii) alkyl optionally having substituents selected from group B or (iii) 
C^g alkyl-carbonyl group optionally having substituents selected from group B, 

R 1 and R 2 or R 3 and R 4 form, together with the adjacent nitrogen atom, a nitrogen-containing heterocyclic group 
represented by 

(i) the formula 



— N A V 




wherein ring A is a 4 to 8-membered ring optionally substituted by hydroxy or oxo, V is a group represented 
by the formula >O f >C=O f >C-(W)Wa or >IM-W (W is (a) hydrogen atom, (b) (1)0^ alkyl group, (2) C 2 . 6 alkenyl 
group, (3) C 2 . 6 alkynyl group, (4) C 3 ^ cycloalkyl group, (5) C 6 . 14 aryl group or (6) C7_ 16 aralkyl group, which 
optionally has 1 to 5 substituent(s) selected from group B, or (c) 5 to 10-membered heterocyclic group con- 
taining, besides carbon atom, 1 to 4 heteroatom(s) selected from nitrogen, oxygen and sulfur, which optionally 
has 1 to 5 substituent(s) selected from group A, W 3 is hydrogen atom or hydroxy group), 
(ii) the formula 




wherein ring B is monocyclic or bicyclic 4 to 12-membered ring optionally substituted by oxo group or 1 to 5 
C^g alkyl group(s), ring D is a 4 to 1 2-membered aromatic ring optionally having 1 to 5 substituent(s) selected 
from group A or 
(iii) the formula 



(CH 2 )m-\ 




wherein ring E is a 5 to 10-membered aromatic ring optionally having 1 to 5 substituent(s) selected from group A 
X is -CH 2 -, -CO- or -CH(OH)-, 

Y is -CH 2 -, -O or -NW*- (W 6 is (a) hydrogen atom or (b) C,^ alkyl group optionally having substituents selected 
from group B); 

k+m is an integer of 1 to 4; and 
n is an integer of 1 to 3, 

[4] the antagonist of [1], wherein Ar 1 and Ar 2 are each (i) a phenyl group optionally substituted by halogen atom 
or alkoxy group or (ii) a 5 or 6-membered heterocyclic group containing, besides carbon atom, 1 to 3 heter- 



9 
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oatom(s) selected from nitrogen atom, oxygen atom and sulfur atom, 
[5] the antagonist of [1], wherein P and Q are each a alkylene group, 
[6] the antagonist of [1], wherein j is 0, 
[7] the antagonist of [1], wherein 

R1 is ii) C, « alkvl group optionally having a 5 or 6-membered nitrogen-containing heterocyclic group, (ii) 
aralkyl group optionally having nitro, amino or alkoxy-carbonyl or Cm) cyclohexyl group fused with benzene 
ring optionally having alkoxy; 

R* is (i) hydrogen atom, (ii) G„ alky! group or (iii) C 7 . 16 aralkyl group; or Ri and R* form, together with the 
adjacent nitrogen atom, a nitrogen-containing heterocyclic group represented by 

(i) the formula 




wherein ring A 1 is a 4 to 8-membered ring optionally substituted by hydroxy or oxo, is a group repre- 
sented by the formula >0, >C(W1)-W*1 or >N-Wi (v^ is (a) hydrogen atom, (b) C 6 . 14 aryl group optionaHy 
having t or 2 substituent(s) selected from the group consisting of a halogen atom, optionally halogenated 
d r alkyl group and optionally halogenated C,. G alkoxy group, (c) alkyl group optionally having 1 or 
2 C 6 . 10 aryl group(s) or (d) pyridyl group, is hydrogen atom, hydroxy group or alkyl group), 
(ii) the formula 



-(30 



wherein ring B' is a monocyclic or bicyclic 5 to 1 0-membered ring optionally substituted by oxo group or 
1 or 2 alkyl group(s), ring is a benzene ring optionally having 1 or 2 substituent(s) selected from 
the group consisting of alkyl group, C,. 6 alkoxy group and alkyl-carbonyl group or 
(iii) the formula 




wherein ring E' is a benzene ring optionally having 1 to 3 substituent(s) selected from the group consisting 
of C,. 3 alkylenedioxy group, nitro group, alkoxy group, amino group, alkyHarbonylam.no group 
and alkoxy-carbonyl group, 

X 1 is -CH 2 - or -CO-, and 
Y 1 is-CH 2 -or-0-, 
R 3 is 

(i) hydrogen atom, 

(ii) a group represented by the formula -CO-R5 (R* is (a) hydrogen atom, (b) carboxyl group, (c) 
C, 6 alkyl group, (d) C 5 ^ cycloalkyl group optionally having C-a and wnich IS fuSBd wtn 
benzene ring or (e) 5 or 6-membered aromatic heterocyclic group containing, besides carbon 
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atom, 1 to 3 heteroatom(s) selected from the group consisting of nitrogen atom, oxygen atom and 
sulfur atom, which optionally has 1 or 2 substituent(s) selected from the group consisting of a 
halogen atom, C 6 . 10 aryl group, C^q aryl-carbonylamino group), 

(Iii) a group represented by the formula -CO-AlkQ-R 6 [AlkQ is C t _ 6 alkylene group optionally having 
hydroxy group, R 6 is (a) C6_ 14 aryl group optionally having 1 or 2 substituent (s) selected from 
the group consisting of a halogen atom, optionally halogenated alkyl, nitro, alkoxy, 
alkylenedioxy and C^q aryl group, (b) C^ 0 aryloxy group, (c) 5 or 6-membered aromatic hete- 
rocyclic group containing, besides carbon atom, 1 or 2 heteroatom(s) selected from nitrogen atom, 
oxygen atom and sulfur atom (d) alkyl-carbonyl group, (e) carboxyl group, (f) alkoxy- 
carbonyl group, (g) amino group optionally having 1 or 2 substituent(s) selected from the group 
consisting of alkyl and alkyl-carbonyl, (h) 5 to 7-membered heterocyclic group optionally 
having hydroxy, (i) C 7 . 16 aralkyloxy group, (j) C^q aryl-carbonyl group or (k) C^ 6 alkyl-carbon- 
yloxy group], 

(iv) a group represented by the formula 



wherein Qa is a group represented by the formula -(CH 2 )s- (s is an integer of 1 to 3) or -(CH 2 ) 
t-CH= (t is an integer of 0 to 2) and R 7 is hydrogen atom or alkoxy-carbonyl group, 
(v) a group represented by the formula 



wherein R 8 is (a) hydrogen atom, (b) alkyl group optionally having substituents selected from 
the group consisting of C^_ 6 alkoxy-carbonyl, morpholino and mono- or di-C^g alkylamino, (c) 
C^e alkoxy-carbonyl group, (d) a group represented by the formula -COR d (R d is C 6 . 10 aryl group 
optionally having halogen atom or 5 or 6-membered heterocyclic group containing, besides car- 
bon atom, 1 or 2 heteroatom(s) selected from nitrogen atom, oxygen atom and sulfur atom), (e) 
a group represented by the formula -CO-(CH 2 )r 1 -R e (r 1 is an integer of 1 to 3, R B is alkoxy- 
carbonyl group or 5 or 6-membered heterocyclic group containing, besides carbon atom, 1 or 2 
heteroatom(s) selected from nitrogen atom, oxygen atom and sulfur atom) or (f) a group repre- 
sented by -CONH-R f (R 1 is C-j_6 alkyl group or Cg.^ aryl group), 

(vi) a group represented by the formula -COOR 9 (R 9 is optionally halogenated C UB alkyl group), 

(vii) a group represented by the formula 



wherein R 10 is hydrogen atom, alkoxy-carbonyl group, mono-or di-C^ alkyl-carbamoyl 
group, optionally halogenated nicotinoyl group or optionally halogenated isonicotinoyl group, 

(viii) a group represented by the formula -CONR 11 -R 12 (R 11 is hydrogen atom or alkyl group, 

R12 

is Ci_g alkyl group optionally having substituents selected from the group consisting of (a) 
hydroxy, (b) amino, (c) a mono- or di-C^ alkyl-amino, (d) alkyl-carbonyl, (e) alkoxy- 
carbonyl, (f) alkyl-carbonyloxy, (g) sulfamoyl and (h) 5 to 7-membered heterocyclic group 
optionally substituted by oxo, and (i) 0^ y4 aryl group) , 

(ix) a group represented by the formula 






NH ^ ^1— R 13 
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wherein R 13 is (a) hydrogen atom, (b) alkyl group optionally having substituents selected 
from the group consisting of a hydroxy and C^ 6 alkoxy-carbonyl, (c) C 7 . 16 aralkyl group, (d) 
alkyl-carbonyl group optionally having substituents selected from the group consisting of a halo- 
gen atom and C A . S alkoxy-carbonyl or (e) alkyl-carbamoyl group optionally having 
5 alkoxy-carbonyl, 

(x) a group represented by the formula 



10 — CONH— f^yi— R 4 

wherein R 14 is alkyl group or Cy.^ aralkyl group, 
(xi) a group represented by the formula 

15 




wherein ring F is 5 to 7-membered non-aromatic heterocyclic group optionally fused with benzene 
ring and R 15 is hydrogen atom, aikoxy-carbonylamino group or optionally halogenated C UG 
25 alkyl-carbonylamino group, 

(xii) a group represented by the formula 



30 CO— / N~ R 16 

wherein R 16 is (a) alkyl group optionally having substituents selected from the group con- 
sisting of a hydroxy and alkoxy-carbonyl, (b) a formyl group, (c) alkoxy-carbonyl group 
35 or (d) 5 or 6-membered heterocyclic ring-carbonyl group containing, besides carbon atom, 1 to 

3 heteroatom(s) selected from the group consisting of nitrogen atom, oxygen atom and sulfur 
atom, 

(xiii) a group represented by the formula -S0 2 -R 17 (R 17 is (i) alkyl group optionally having 5 
or 6-membered heterocyclic group, (ii) C 2 _6 aikenyl group or (iii) C 6 . 14 aryl group optionally having 

40 C v6 alkyl), 

(xiv) C 7 . 1B aralkyl group optionally having 1 to 3 halogen atom(s) or alkoxy group, 

(xv) alkyl group substituted by 5 or 6-membered heterocyclic group containing, besides car- 
bon atom, 1 to 3 heteroatom(s) selected from the group consisting of nitrogen atom, oxygen atom 
and sulfur atom, 

45 (xvi) a group represented by the formula 



R 24 



50 

CO 



55 wherein R 24 is hydrogen atom or Cy.^ 6 aralkyloxy-carbonyl group; 

(xvii) a group represented by the formula 
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,25 



wherein R 25 is hydrogen atom, C^q aryl group, Cj^ B aralkyloxy group, C 6 . 10 aryloxy group, 
halogen atom, C 6 . 10 aryl-cartwnylamino group or C^ Q aryl-carbamoyl group; 

(xviii) a group represented by the formula -CO-Alk-NR 27 -CO-Alk 2 -0-Alk 3 -R 28 

[Alk is alkylene group optionally having substituents; R 27 is hydrogen atom or alkyl 
group; Alk 2 and Alk 3 are the same or different and each is a bond or alkylene group optionally 
having substituents; R 28 is C^q aryl group optionally having substituents or hydrogen atom]; 

(xix) a group represented by the formula -COAIk 2 -NR 27 -CO-Alk 3 -R 29 

[Alk 2 , Alk 3 and R 27 are as defined above; R 29 is (1 ) C 6 . 10 aryl group optionally having substituent 
or (2) 5 to 10-membered aromatic heterocyclic group optionally having substituent, which con- 
tains, besides carbon atom, 1 to 3 heteroatom(s) selected from the group consisting of nitrogen 
atom, oxygen atom and sulfur atom] ; 

(xx) a group represented by the formula -CO-Alk-NR 27 -CO-Alk 2 -NR 30 -Alk 3 -R 31 

[Alk, R 27 , Alk 2 , Alk 3 are as defined above; R 30 is hydrogen atom, alkyl group or optionally 
halogenated C t ^ alkyl-carbonyl group; and R 31 is C^ 0 aryl group optionally having substituents] ; 

(xxi) a group represented by the formula -COAIk-NR^-CO-Alk^NR^-COO-Alk^R 31 

[Alk, R 27 , Alk 2 , Alk 3 and R 31 are as defined above; and R 32 is the same as the aforementioned 
R 27 l; 

(xxii) a group represented by the formula -CO-Alk-CO-NR^-Alk^R 31 
[Alk, R 27 , A!k 2 and R 31 are as defined above]; or 

(xxiii) a group represented by the formula -CO-Alk-O-CO-O-AII^-R 31 
[Alk, Alk 2 and R 31 are as defined above]; 



R 4 is hydrogen atom or C^e alkyl group; 

or R 3 and R 4 may form, together with the adjacent nitrogen atom, a group represented by the formula 



wherein R 18 is halogen atom, oxo group, optionally halogenated G,^ alkyl group or optionally halogenated 
C^alkoxy group, 

[8] the antagonist of [1] wherein R 1 is (i) alkyl group optionally having 5 or 6-membered nitrogen-containing 
heterocyclic group, (ii) C 7 . 1B aralkyl group optionally having nitro, amino or C 1-6 alkoxy-carbonyl or (iii) cyclohexyl 
group fused with benzene ring optionally having C^_ 6 alkoxy, 

R 2 is (i) hydrogen atom, (ii) alkyl group or (iii) aralkyl group, or R 1 and R 2 may form, together with the 
adjacent nitrogen atom, a nitrogen-containing heterocyclic group represented by 

(i) the formula 



wherein ring A 1 is a 4 to 8-membered ring optionally substituted by hydroxy or oxo, V 1 is a group represented 
by the formula >O f ^(W^W 31 or >N-W 1 (W 1 is (a) hydrogen atom, (b) aryl group optionally having 1 
or 2 substituent(s) selected from the group consisting of halogen atom, optionally halogenated alkyl group 
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and C V6 alkoxy group or (c) alkyl group optionally having 1 or 2 C 6 . 10 aryl group(s), W a1 is hydrogen 
atom or hydroxy group), 
(ii) the formula 



wherein ring B 1 is a monocyclic or bicyclic 5 to 10-membered ring optionally substituted by oxo group or 1 or 
2 C^e alkyl group(s), ring D 1 is a benzene ring optionally having 1 or 2 substituent(s) selected from the group 
consisting of alkyl group, G U6 alkoxy group and alkyl-carbonyl group or 
(iii) the formula 



wherein ring E 1 is a benzene ring optionally having 1 or 2 substituent(s) selected from the group consisting of 
C^a alkylenedioxy group, nitro group, alkoxy group, amino group, alkyl-carbonylamino group and 
alkoxy-carbonyl group 

X 1 is -CH 2 - or -CO, 
Y 1 is -CH 2 -or -O-, 

R 3 is (i) hydrogen atom, (ii) a group represented by the formula -CO-R 5 (R 5 is (a) hydrogen atom, (b) carboxyl 
group, (c) alkyl group, (d) C 5 . 7 cycloalkyl group optionally having alkoxy, and which is fused with benzene ring 
or (e) 5 or 6-membered aromatic heterocyclic group containing, besides carbon atom, 1 to 3 heteroatom(s) selected 
from the group consisting of nitrogen atom, oxygen atom and sulfur atom), 

(iii) a group represented by the formula -CO-(CH 2 )r 1 -R 6 (r 1 is an integer of 1 to 3, R 6 is (a) aryl group 
optionally having 1 or 2 substituent(s) selected from the group consisting of halogen atom, optionally halogen- 
ated alkyl, nitro, alkoxy and C,^ alkylenedioxy, (b) C 6 . 14 aryloxy group, (c) 5 or 6-membered aromatic 
heterocyclic group containing, besides carbon atom, 1 or 2 heteroatom(s) selected from nitrogen atom, oxygen 
atom and sulfur atom, (d) alkyl-carbonyl group, (e) carboxyl group, (f) alkoxy-carbonyl group, (g) 
amino group optionally having t or 2 substituent(s) selected from the group consisting of alkyl and 
alkyl-carbonyl or (h) 5 or 6-membered cyclic amino group optionally having hydroxy), 

(iv) a group represented by the formula 



(Q is a group represented by the formula -(CH^s- (s is an integer of 1 to 3) or -(Chyt-CH^ (t is an integer of 
Oto 2), 

R 7 is hydrogen atom or alkoxy-carbonyl group), 
(v) a group represented by the formula 
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CO ( H — R $ 




(R 8 is (a) hydrogen atom, (b) alkyl group optionally having substituents selected from the group consisting 
of alkoxy-carbonyl, morpholino and mono- or di-C^ alkylamino, (c) alkoxy-carbonyl group, (d) a 
group represented by the formula -CO-R d (R** is C 6 _ u aryl group optionally having halogen atom or 5 or 6-mem- 
bered heterocyclic group containing, besides carbon atom, 1 or 2 heteroatom(s) selected from nitrogen atom, 
oxygen atom and sulfur atom), 

(e) a group represented by the formula -CO-(CH2)r 1 -R e (r 1 is an integer of 1 to 3, R 6 is alkoxy-carbonyl 
group or 5 or 6-membered heterocyclic group containing, besides carbon atom, 1 or 2 heteroatom(s) selected 
from nitrogen atom, oxygen atom and sulfur atom) or (f) a group represented by -CONH-R* (R 1 is alkyl 
group or C 6 . 14 aryl group)), 

(vi) a group represented by the formula -COOR 9 (R 9 is optionally halogenated C,^ alkyl group), 

(vii) a group represented by the formula 



wherein R 10 is hydrogen atom, C^. s alkoxy-carbonyl group, mono or di-C 1 . 6 alkyl-carbamoyl group, optionally 
halogenated nicotinoyl group or optionally halogenated isonicotinoyl group, 

(viii) a group represented by the formula -CONR^-R 12 (R 11 is hydrogen atom or alkyl group, R 12 is 
alkyl optionally having substituents selected from the group consisting of (a) hydroxy, (b) amino, (c) a mono- 
or di-C^e alkyl-amino, (d) alkyl-carbonyl, (e) C A . 6 alkoxy-carbonyl, (f) C^g alkyl-carbonyloxy, (g) sulfamoyl 
and (f) 5 or 6-membered cyclic amine optionally substituted by oxo), 

(ix) a group represented by the formula 



wherein R 13 is (a) a hydrogen atom, (b) C,^ alkyl group optionally having substituents selected from the group 
consisting of a hydroxy and alkoxy-carbonyl, (c) C 7 . 16 aralkyl group, (d) alkyl-carbonyl group option- 
ally having substituents selected from the group consisting of a halogen and alkoxy-carbonyl or (e) 
alkyl-carbamoyl group optionally having alkoxy-carbonyl, 
(x) a group represented by the formula 



wherein ring F is 5 to 7-membered cyclic amino group optionally fused with benzene ring, R 15 is hydrogen 






wherein R 14 is alkyl group or Cy.^ aralkyl group, 
(xi) a group represented by the formula 
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atom, C-,.6 alkoxy-carbonylamino group or optionally halogenated alkyl-carbonylamino group, 
(xii) a group represented by the formula 



/ N 18 

— co— \_/- R 

wherein R 16 is (a) alkyl group optionally having substituents selected from the group consisting of a 
hydroxy and alkoxy-carbonyl, (b) a formyl group, (c) C 1 _ 6 alkoxy-carbonyl group or (d) a 5 or 6-membered 
heterocyclic ring-carbonyl group containing, besides carbon atom, 1 to 3 heteroatom(s) selected from the 
group consisting of nitrogen atom, oxygen atom and sulfur atom, 

(xiii) agroup represented by the formula -S0 2 -R 1 7 (R 17 is (i) alkyl group optionally having 5 or 6-membered 
nitrogen-containing ring group, fii) C 2 . 6 alkenyl group or (Hi) C 6 . 14 ary! group optionally having alkyl), 

(xiv) C 7 . 16 aralkyl group optionally having 1 to 3 halogen atom(s), or 

(xv) alkyl group substituted by 5 or 6-membered heterocyclic group containing, besides carbon atom, 1 
to 3 heteroatom(s) selected from the group consisting of nitrogen atom, oxygen atom and sulfur atom, 

R 4 is hydrogen atom or C-,_ 6 alkyl group, 

or R 3 and R 4 may form, together with the adjacent nitrogen atom, a group of the formula 




wherein R 18 is halogen atom, oxo group, optionally halogenated C U6 alkyl group or optionally halogenated 
alkoxy group, 

[9] the antagonist of [1] wherein R 1 and R 2 form, together with the adjacent nitrogen atom, a nitrogen-containing 
heterocyclic group represented by 

(i) the formula 

-o . -O . -oe? -op . 




4 
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wherein q 1 is hydrogen atom or halogen atom, q 2 is hydrogen atom, halogen atom, optionally halogenated 
Ci-6 a,kvl 9 rou P or c i-6 atooxy group, q 3 is hydrogen atom or halogen atom, q 4 is hydrogen atom, halogen 
atom or alkoxy group, q 5 is hydrogen atom or alkyl group optionally having 1 or 2 C 6 . 10 aryi group(s), 
(ii) the formula 



00 



wherein ring B 2 is represented by the formula 



o -o CO 



or 




wherein ring D 1 is benzene ring optionally having 1 or 2 substituent(s) selected from the group consisting of 
C 1 _e alkyl group, alkoxy group and C,^ alkyl-carbonyl group or 
(iii) the formula 




wherein ring E 1 is benzene ring optionally having 1 or 2 substituent(s) selected from the group consisting of 
C1-3 alkylenedioxy group, nitro group, alkoxy group, amino group, alkyl-carbonylamino group and 
alkoxy-carbonyl group, X 1 is -CH 2 - or -CO-, and Y 1 is -CH 2 - or -O-), 

[10] the antagonist of [t] wherein the compound is represented by the formula 




NH-Z-R 



19 



wherein R 19 is (i) hydrogen atom, (ii) carboxyl, (iii) alkoxy-carbonyl group, fiv) alkyl group optionally 
having substituents selected from the group consisting of carboxyl, alkyl-carbonyl, alkoxy-carbonyl, C^ 
alkoxy-carbonylamino and C^e aralkyloxy-carbonylamino, (v) a mono- or di-C^ alkylamino group or (iv) C^ 
aryloxy group; P 1 is C^. 3 alkylene group; Q 1 is C^. 3 alkylene group; X 2 is CH, C-OH or N; Y 2 is hydrogen atom, 
halogen atom, optionally halogenated alkyl group or alkoxy group; and 2 is CO, SO or SOg, 
[11] the antagonist of [1] wherein the compound is represented by the formula 
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wherein R 20 is (i) hydrogen atom or (ii) aikyl group optionally having substituents selected from the group 
consisting of alkoxy-carbonylamino and C^e aralkyloxy-carbonylamino; P 2 is alkylene group; X 3 is CH, 
C-OH or N; Y 3 is hydrogen atom, halogen atom or G A _ 6 alkoxy group, 
[121 the antagonist of [1] wherein the compound is represented by the formula 




wherein R 21 is a nitrogen-containing heterocyclic group represented by 0) the formula 

wherein X 4 is CH or N, Y 4 is hydrogen atom, halogen atom or alkoxy group or (ii) the formula 




wherein ring E 2 is benzene ring optionally having 1 to 3 alkoxy, 

R22 is (i) hydrogen atom, (ii) C^g aralkyl group, (Hi) formyl group, pv) alkyl-carbonyl group, (v) C 6 . 14 aryl- 
carbonyl group optionally having alkyl or (vi) C^ A aryl-sulfonyl group optionally having 1 to 4 alkyl; P 3 
is (V 3 alkylene group; and Q 3 is C^ 3 alkylene group, 
[13] the antagonist of [1] wherein the compound is 

1- (5-amino-4,4-diphenylpentyl)-4-phenylpiperidine, 3,4-dihydro-6-methoxy-1'-(5-amino-4,4<li phenyl penty I) 
spiro[naphthalene-2(1H),2'-piperidine] or a salt thereof, 

1-[5-amino-4-(4-methoxyphenyl)-4-phenylpentyl]-4-phenylpiperidine or a salt thereof, 
1-[5-amino-4,4-bis(4-chlorophenyl)pentyl]-4-(4-fluorophenyl)piperazine or a salt thereof, 
3,4-dihydro-6-methoxy-r-(6-amino-4,4^ or a salt there- 

of, 

3,4-dihydro-6,7-dimethoxy-V-(7-amino-4,4-diphenylheptyl)spiro[naphthalene-2(1 H),2*-pipendine] or a salt 
thereof, 
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4,4-diphenyl-5-formylamino-1-(4-phenylpiperidino)pentane or a salt thereof (e.g., hydrochloride), 
1-[4-(4-fluorophenyl)piperazin-l-yl]-5-formylamino-4,4<Jiphenylpentane or a salt thereof (e.g., ^hydrochlo- 
ride), 

4,4-diphenyl-1-(4-phenylpiperazin-1-yl)-5-(tosylamino)pentane or a salt thereof, 

4,4-diphenyl-1-[4-(2-methoxyphenyl)piperazin-1-yl]-5-(tosylamino)pentane or a salt thereof (e.g., hydrochlo- 
ride), 

4-{4<hlorophenyl)-5-formylamino-4-phenyl-1-(4-phenylpiperid]no)pentane or a salt thereof (e.g., hydrochlo- 
ride), 

4-(4-chlorophenyl)-5-formylamino-4-phenyl-1 -(4-phenylpiperazin-1 -yljpentane or a salt thereof (e.g., dihydro- 
chloride), 

4-(4-chlorophenyl)-1 -[4-(4-fiuorophenyl)piperazin-1 -yl]-5-formylamino-4-phenylpentane or a salt thereof (e.g., 
dihydrochloride), 

4- (4<hlorophenyl)-1-[4-(diphenylmett or a salt thereof, 

5- formylamino-4-(4-methoxypheny1)-4-pheny1-1- (4-phenylpiperidino)pentane or a salt thereof (e.g., hydro- 
chloride), 

4,4^bis(4^hlorophenyl)-1-[4-(4-fluorophenyl)piperazin-1-yl]-5-(formylam (e.g., di- 

hydrochloride), 

1-[4-(4-fluorophenyl)piperazin-1-yl]-6-formylamino-5,5Kjiphenylhexane or a salt thereof (e.g., dihydrochlo- 
ride), 

1.[4-(4-fluorophenyl)piperazin-1-yl]-6-formylamino-4,4-diphenylhexane or a salt thereof (e.g., dihydrochlo- 
ride), 

4,4-diphenyl-1-(4-phenylpiperidino]-6-(tosylamino)hexane or a salt thereof (e.g., hydrochloride), 
5-[4^(4<hlorophenyl)-4-hydroxypiperidino]-1-formylamino-2,2-diphenylpentane or a salt thereof (e.g., hydro- 
chloride), 

5-[4-(4-fluorophenyl)piperazin-1-y!l-1-formylamino-2,2-d]phenylpentane or a salt thereof (e.g., dihydrochlo- 
ride), 

1-formylamino-5-(4-hydroxy-4-phenylpiperidino)-2,2-diphenylpentane or a salt thereof (e.g., hydrochloride), 
5-[4-(4-trifluoromethylphenyl) -4-hydroxypiperidinol -1-formylamino-2,2-diphenylpentane or a salt thereof (e. 
g., hydrochloride), 

5-[4-[3,5-bis (trifluoromethyl) pheny l]-4-hydroxypiperidi no]- 1 -formylami no-2,2-di phenyl pentane or a salt there- 
of (e.g., hydrochloride), 

5-[4-(3,5-dichlorophenyl)-4-hydroxypiperidino]-1-forrnylamino-2,2-diphenylpentane or a salt thereof (e.g., hy- 
drochloride), 

5-[4-(4-chlorophenyl)-1 ,2,3,6-tetrahydropyridin-1-yl]-1-forrnyiamino-2,2-diphenylpentane or a salt thereof (e. 
g., hydrochloride), 

l-formylamino-2,2-diphenyl-5-(4-phenylpiperidino)pentane or a salt thereof, 

5-[4-(4-chlorophenyl)piperidino]-1 -formylamino-2,2-diphenylpentane or a salt thereof (e.g., hydrochloride), 
7-[4-(4-chlorophenyl)-4-hydroxypiperidino]-1-forrnylamino-4,4-diphenylheptane or a salt thereof (e.g., hydro- 
chloride), 

5-[4-(4-fluorophenyl)-4-hydroxypiperidino]-1-formylamino-2,2-diphenylpentane or a salt thereof (e.g., hydro- 
chloride), 

1-formylamino-5-[4-hydroxy-4-(4-methoxyphenyl)piperidinol-2,2-diphenylpentane or a salt thereof (e.g., hy- 
drochloride), 

1-formylamino-5-[4-hydroxy-4-(2-pyridyl)piperidino]-2,2-diphenylpentane or a salt thereof (e.g., dihydrochlo- 
ride), 

1-acetylamino-5-[4-(4-chlorophenyl)-4-hydroxypiperidino]-2,2-diphenylpentane or a salt thereof (e.g., hydro- 
chloride), 

1-acetoacetylamino-5-[4-(4-chlorophenyl)-4-hydroxypiperidino]-2,2-diphenylpentane or a salt thereof (e.g., 
hydrochloride), 

ethyl N-[5-[4-(4-chlorophenyl)-4-hydroxypiperidino]-2,2-diphenylpentyl]sucdnamate or a salt thereof (e.g., hy- 
drochloride), 

N-[5-[4-(4-chlorophenyl)-4-hydroxypiperidino]-2,2-diphenylpentyl]sucdnamic acid or a salt thereof, 
1-[5-[4-(4-chlorophenyl)-4-hydroxypiperidino]-2,2-diphenylpentyl]-3-ethylurea or a salt thereof, 
N-[5-[4-(4-chlorophenyl)^-hydroxypiperidino]-2,2Kjiphenylpentyl]methanesurfonamic^ or a salt thereof (e.g., 
hydrochloride), 

phenyl N- [5- [4-(4-chlorophenyl)-4-hydroxypiperidino]-2,2-diphenylpentyl]carbamate or a salt thereof, 
1-acetylamino-5- [4-(4-chlorophenyl)-4-hydroxypiperidinol-2-phenyl-2-(2-pyridyl)pentane or a saft thereof (e. 
g., dihydrochloride), 
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ethyl N-[5-[4-(4-chlorophenyi)-^hydroxypiperidino]-2,2-clipheny!pentyl]oxamate or a salt thereof (e.g., hydro- 
chloride), 

ethyl N-[5-[4-(4-chlorophenyl)-4-hydroxyptperidino]-2,2-diphenylpentyl]malonamate or a salt thereof (e.g., hy- 
drochloride), 

ethyl N-[5-[4-(4-ch!orophenyl)-4-hydroxypiperidino]-2,2-diphenyipentyl]glutaramate or a salt thereof, 
benzyl 2-((2,2-diphenyl-5-(4-phenylpiperidino)pentyl)amino)-2-oxoethylcarbamate or a salt thereof (e.g., hy- 
drochloride), 

tert-butyl 2-((2,2-diphenyl-5-(4-phenylpiperidino)pentyl)amino)-2-oxoethylcarbarnate or a salt thereof, 
4,4-diphenyl-7-(4-phenylpiperidino)heptylamine or a salt thereof (e.g., di hydrochloride), 
N-(4 f 4-diphenyl-7-(4-phenylpiperidino)heptyl)-4-methylbenzenesulfonamide or a salt thereof (e.g., hydrochlo- 
ride), 

N-(4,4-diphenyl-7-(4-phenylpiperidino)heptyl)acetamide or a salt thereof (e.g., hydrochloride), 
N-benzyl-N-(4,4-diphenyl-7-(4-phenylpiperidino)heptyl)amine or a salt thereof (e.g., dihydrochloride), 
N- (4,4-diphenyl-7-(4-phenylpiperidino)heptyl) -N- (3-methoxy benzyl) amine or a salt thereof (e.g., dihydro- 
chloride), 

N-(4,4-diphenyl-7-(4-phenylpiperidino)heptyl)-N-(2-methoxybenzyl)amine or a saft thereof (e.g., dihydrochlo- 
ride), 

N-(4,4-diphenyl-7-(4-phenylpiperidino)heptyl)-N-(2-fluorobenzyl)amine or a salt thereof (e.g., dihydrochlo- 
ride), 

N-(4,4-diphenyl-7-(4-phenylpiperidino)heptyl)-2-thiophenecarboxamide or a salt thereof (e.g., hydrochloride), 
N-(4,4-diphenyl-7-(4-phenylpiperidino)heptyl)-2-phenylacetamide or a salt thereof (e.g., hydrochloride), 
N-(4,4-diphenyl-7-(4-pheny!piperidino)heptyl)-N-(2-thienylmethyl)amine or a salt thereof (e.g., dihydrochlo- 
ride), or 

N-benzyl-N-(4,4-diphenyl-7-(4-phenylpiperidino)heptyl)-N-methylamine or a salt thereof (e.g., dihydrochlo- 
ride), 

[14] the antagonist of [1] which is an agent for the prophylaxis or therapy of a disease caused by melanin-concen- 
trating hormone, 

[1 5] the antagonist of [1 ] which is an agent for the prophylaxis or therapy of obesity, 
[1 6] the antagonist of [1] which is an agent for suppressing food intake, 
[17] a compound represented by the formula 




wherein R 23 is alkyl group having C 7 . 16 aralkyloxy-carbonylamino optionally having substituents selected from 
the group consisting of halogen atom, alkoxy and C A _ 6 alkyl; P 4 is alkylene group; X 5 is CH, C-OH or N; 
Y 5 is hydrogen atom, halogen atom or alkoxy group; R 26 is hydrogen atom or alkyl group; Y 6 and Y 7 are 
the same or different and each is hydrogen atom, halogen atom, optionally halogenated alkyl group or op- 
tionally halogenated alkoxy group, or a salt thereof or a prodrug thereof, 
[18] the compound of [17] wherein R 26 is hydrogen atom, 

[19] benzyl 2-((2,2-diphenyl-5-(4-phenylpiperidino)pentyl)-amino)-2-oxoethylcarbamate (Example 1) or a salt 
thereof, 

4-chlorobenzyl 2-((2,2-diphenyl-5-(4-phenylpiperidino)pentyl)-amino)-2-oxoethylcarbamate (Example 57) or 
a salt thereof, 

3-chlorobenzyl 2-((2,2-diphenyl-5-(4-phenylpiperidino)pentyl)-amino)-2-oxoethylcarbamate (Example 58) or 
a salt thereof, 

benzyl 2-(N-(2,2KJiphenyi-5-(4-phenylpiperidino)pentyl)-N-methylamino)-2-oxoethylcarbamate (Example 75) 
or a salt thereof, 

benzyl 2-((5- (4-(3-fluorophenyl)piperidino)-2,2-diphenylpentyl)amino)-2-oxoethylcarbamate (Example 76) or 
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a salt thereof, 

benzyl 2-((5-(4-(2-fluorophenyl)piperidino)-^^ (Example 77) or 

a salt thereof, 

benzyl 2-((5-(4-(2-methoxyphenyl)piperidino)-2,2-diphenylpentyl) amino)-2-oxoethylcarbamate(Example 80) 
or a salt thereof, or 

3-chlorobenzyl2-((2,2-bis(4-chloro^ (Exam- 
ple 103) or a salt thereof, 

[20] a production method of a compound of [17], which comprises reacting a compound represented by the formula 




wherein each symbol is as defined in [17] or a salt thereof with a reactive derivative of an organic acid of the formula 

R^-COOH 

wherein R 23 is as defined in [17], 

[21 ] a production method of a compound of [1 7], which comprises reacting a compound represented by the formula 




wherein each symbol is as defined in [17] or a salt thereof with a reactive derivative of the formula 



wherein R 32 is C 7 _ 16 aralkyloxy-carbonyl group, and X is a leaving group, 
[22] a pharmaceutical composition containing a compound of [17], 
[23] a compound represented by the formula 




wherein R 26 and R 27 are the same or different and each is hydrogen atom or alkyl group; Alk 2 and Alk 3 are 
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the same or different and each is a bond or alkyiene group optionally having substituents; R 29 is (1 ) C^ 0 aryl 
group optionally having substituents or (2) 5 to 10-membered aromatic heterocyclic group optionally having sub- 
stituents, which contains, besides carbon atom, 1 to 3 heteroatom(s) selected from the group consisting of nitrogen 
atom, oxygen atom and sulfur atom; X 2 is CH, C-OH or N; P 5 and Q 5 are the same or different and each is 
alkyiene group; Y 6 , Y 7 and Y 8 are the same or different and each is hydrogen atom, halogen atom, optionally 
halogenated C^_ 6 alkyl group or optionally halogenated G,_ 6 alkoxy group, or a salt thereof or a prodrug thereof, 
[24] the compound of [23], wherein Alkg and All<3 are the same or different and each is a bond, or alkyiene 
group optionally having substituents selected from the group consisting of halogen atom, hydroxy, amino and Cg.^ 
aryl; R 29 is (1 ) C 6 . 10 aryl group or (2) 5 to 1 0-membered aromatic heterocyclic group containing, besides carbon 
atom, t to 3 heteroatom(s) selected from the group consisting of nitrogen atom, oxygen atom and sulfur atom, 
which optionally has substituents selected from the group consisting of nitro, halogen atom, alkyl, hydroxy, 
alkoxy and C^o aryl, 

[25] the compound of [23] or [24] , wherein R 29 is indol-2-yl optionally having substituents, 

[26] the compound of [23] or [24], wherein R 29 is indol-2-yl optionally having substituents selected from halogen 

atom, C,_ 6 alkyl, alkoxy and hydroxy, 

[27] N-(2-((2,2-diphenyl-5-(4-phenylpiperidino)pentyl)amino)-2-oxoethyl)indole-2-carboxamide (Example 44) or a 
salt thereof, 

N-(2-((2,2-diphenyl-5-(4-phenylpiperidino^ (Exam- 
ple 45) or a salt thereof, 

5-chloro-N-(2-((2,2-diphenyl-5-(4-phenylpiperidino)pentyl)-amino)-2-oxoethyl)indole-2-carboxamide (Exam- 
ple 47) or a salt thereof, 

N-(2-((2,2-bis(4-chlorophenyl)-5-(4-phenylpiperidino)pentyl)-amino)-2-oxoethyl)indole-2-carboxamide (Ex- 
ample 104) or a salt thereof, 

N-(2-((2,2-bis(4-chlorophenyl)-5-(4-phenylpiperidino)pentyl)-amino)-2-oxoethyl)-5-chloroindole-2-carboxam- 

ide (Example 105) or a salt thereof, 
N-(2-((2,2-bis(4-chloropheny!)-5-(4-phen 
mide (Example 106) or a salt thereof, 

N-(2-((2,2-bis(4-chlorophenyl)-5-(4-phenylpiperidino)pentyl)-amino)-2-oxoethyl)-5-fluoroindole-2-carboxam- 

ide (Example 107) or a salt thereof, 
N-(2-((2,2-bis(4-chlorophenyl)-5-(4-phenylpiperidino)p^ 
amide (Example 108) or a salt thereof, 

N-(2-((2,2-bis(4-chlorophenyl)-5-(4-phenylpiperidino)pentyl)-amino)-2-oxoethyl)-5-hydroxyindole-2-carooxa 
mide (Example 109) or a salt thereof, 

N-(2-((5-(4-(2-fluorophenyl)piperidino)-2,2-diphenylpentyl)-amino)-2-oxoethyl)indole-2-carboxamide (Exam- 
ple 1 1 5) or a salt thereof, 
N-(2-((5-(4-(2-fluorophenyl)piperidino)-2,2-diph 
ide (Example 116) or a salt thereof, 

5-chloro-N-(2-((5-(4-(2-fluorophenyl)piperidino)-2,2-diphenylpentyl)amino)-2-oxoethyl)-1-methylindole-2-car- 
boxamide (Example 117) or a salt thereof, 

5-chloro-N-(2-((5-(4-(2-fluorophenyl)piperidino)-2,2^iphenylpentyl)amino)-2-oxoethyl)indole-2-carboxamide 
(Example 1 1 8) or a salt thereof, 

N-(2-((2,2-bis(4-chlorophenyl)-5(4-(2-fluorophenyl)-piperidino)pentyl)amino)-2-oxoethyl)-5-fluoroindole- 
2-carboxamide (Example 120) or a salt thereof, 

N-(2-((2,2-bis(4-chlorophenyl)-5-(4-(2-fluorophenyl)-piperidino)pentyl)amino)-2-oxoethyl)-5-methoxyindole- 
2-carboxamide (Example 121) or a salt thereof, 

N-(2-((2,2-bis(4-chlorophenyl)-5-(4-(2-fluorophenyl)-piperidino)pentyl)amino)-2-oxoethyl)indole-2-carboxam^ 
ide (Example 1 22) or a salt thereof, 

N-(2-((2,2-bis(4-fluorophenyl)-5-(4-phenylpiperidino)pentyl)-amino)-2-oxoethyl)tndole-2-carboxamide (Ex 
ample 124) or a salt thereof, 

N-(2-((2,2-bis(4-fluorophenyl)-5-(4-phenylpiperidino)pentyl)-amino)-2-oxoethyl)-5-chloroindole-2-carboxam- 

ide (Example 125) or a salt thereof, 
N-(2-((2,2-bis(4-fluorophenyl)-5-(4-(2^ 
amide (Example 127) or a salt thereof, 

N-(2-((2,2-bis(4-fluorophenyl)-5-(4-(2-methoxyphenyl)-piperidino)pentyl)amino)-2-oxoethyl)-5-chloroindole- 
2-carboxamide (Example 128) or a salt thereof, 

N-(2-((2,2-bis(4-fluorophenyl)-5-(4-(2-fluorophenyl)-piperidino)pentyl)amino)-2-oxoethyl)indo 
ide (Example 1 30) or a salt thereof, or 
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N-(2-((2,2-bis(4-ftuorophenyl}-5-(4-(2-fluoroph 
2-carboxamide (Example 131) or a salt thereof, 

[28] a production method of a compound of [23], which comprises reacting a compound represented by the formula 




Q 5 — NR 26 -CO-A I k -NHR* 7 



wherein each symbol is as defined in [23] or a salt thereof with a reactive derivative of an organic acid of the formula 



R^-Alkg-COOH 



wherein each symbol is as defined in [23], 

[29] a pharmaceutical composition containing the compound of [23], 
[30] a compound represented by the formula 




r 27 3Q 31 

Q — NR -CO-AI k-NR -CO-AI kj-NR -Al k 3 -R 




(Ic) 



wherein R 26 and R 27 are the same or different and each is hydrogen atom or alkyl group; R 30 is hydrogen 
atom, C^g alkyl group or optionally halogenated alkyl-carbonyl group; Alk is C^. s alkylene group optionally 
having substituents; Alk 2 and Alkg are the same or different and each is a bond or C^_ 6 alkylene group optionally 
having substituents; R 31 is C 6 . 10 aryl group optionally having substituents; X 2 is CH, C-OH or N; P 5 and Q 5 are 
the same or different and each is alkylene group; Y 6 , Y 7 and Y 8 are the same or different and each is hydrogen 
atom, halogen atom, optionally halogenated alkyl group or optionally halogenated alkoxy group, or a salt 
thereof or a prodrug thereof, 

[31 ] the compound of [30] wherein Alk is Cj ^ alkylene group optionally having substituents selected from the group 
consisting of halogen atom, hydroxy, amino and C 6 . 10 aryl; Alk 2 and AIlCj are the same or different and each is a 
bond or alkylene group optionally having substituents selected from the group consisting of halogen atom, 
hydroxy, amino and C 6 . 10 aryl; R 31 is Ce_ 10 aryl group optionally having substituents selected from the group con- 
sisting of halogen atom, alkyl, hydroxy, alkoxy and C 6 . 10 aryl, 
[32] N-(2-((2-((2,2-diphenyl-5-(4-phenylpip^^ 
phenylacetamide (Example 51 ) or a salt thereof, 

2-anilino-N-(2-((2,2-diphenyl-5-(4-pheny!piperidino)pentyl)-amino)-2-oxoethyl)acetamide (Example 59) or a salt 
thereof, or 2-(((benzylamino)carbonyl) amino)-N-(2,2-dipheny1-5-(4-phenylpiperidino)pentyl)acetamide (Example 
65) or a salt thereof, 

[33] a production method of a compound of [30], which comprises reacting a compound represented by the formula 
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Q 6 — MR 26 -C0-Alk-NHR 27 



wherein each symbol is as defined in [30], or a salt thereof, with, 

(1) when Alk 2 is C UG alkylene group optionally having substituents, a reactive derivative of an organic acid 
compound of the formula 

R^-Alkg-NR^-Alkg-COOH 

wherein each symbol is as defined in [30], 

(2) when Alk 2 is a bond, a reactive derivative of the formula 

R 31 -Alk 3 -NR 30 -CO-X 

or 

R 31 -Aik 3 -NCO 

wherein X is leaving group, and other symbols are as defined in [30], 
[34] a pharmaceutical composition containing a compound of [30], 

[35] a method for antagonizing melanin-concentrating hormone, comprising administering, to a mammal, an ef- 
fective amount of a compound of the formula 



(0)j 




wherein 

Ar 1 and Ar 2 are each an aromatic group optionally having substituents, 

P and Q are each a divalent aliphatic hydrocarbon group which optionally contains ether oxygen or ether sulfur 
in a carbon chain and which optionally has substituents, , 

R 1 and R 3 are each (i) hydrogen atom, (ii) acyl group or (iii) a hydrocarbon group optionally having substituents, 
R 2 and R 4 are each (i) hydrogen atom, (ii) an alky I group optionally having substituents or (iii) an alkylcarbonyl 
group optionally having substituents, R 1 and R 2 or R 3 and R 4 optionally form, together with the adjacent ni- 
trogen atom, a monocyclic or fused nitrogen -containing heterocyclic group optionally having substituents, and 
j is 0 or 1 , or a salt thereof or a prodrug thereof, 
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[36] use of a compound of the formula 



(0)j 




P — N 




A r 



2 



X 



Q — N 



wherein 



Ar 1 and Ar 2 are each an aromatic group optionally having subsfrtuents, 

P and Q are each a divalent aliphatic hydrocarbon group which optionally contains ether oxygen or ether sulfur 
in a carbon chain and which optionally has substituents, , 

R 1 and R 3 are each fi) hydrogen atom, (ii) acyl group or (iii) hydrocarbon group optionally having substituents, 
R 2 and R 4 are each (i) hydrogen atom, (ii) an alky! group optionally having substituents or (iii) an alkylcarbonyl 
group optionally having substituents, R 1 and R 2 or R 3 and R 4 optionally form, together with the adjacent ni- 
trogen atom, a monocyclic or fused nitrogen-containing heterocyclic group optionally having substituents, and 
j is 0 or 1 , or a salt thereof or a prodrug thereof, for production of a melanin-concentrating hormone antagonist 
and 

[37] a compound represented by the formula 



wherein R 27 is hydrogen atom, halogen atom, optionally halogenated C,^ alkyl group or optionally halogenated 
alkoxy group, or a salt thereof. 

Best Mode for Embodying the Invention 

[0010] As the "aromatic group" represented by Ar 1 and Ar 2 , for example, aromatic hydrocarbon group, aromatic 
heterocyclic group and the like are used, and aromatic hydrocarbon group is particularly preferable. 
[001 1] As the "aromatic hydrocarbon group", for example, monocyclic or fused poly cyclic aromatic hydrocarbon group 
having 6 to 14 carbon atoms and the like are used, which are specifically exemplified by C 6 . 14 aryl group such as 
phenyl, 1 -naphthyl, 2-naphthyl, indenyl, anthryl and the like, and the like, wherein particularly phenyl is generally used. 
[0012] As the "aromatic heterocyclic group", for example, 5 to 14-membered monocyclic or fused (e.g., bicylic, tri- 
cyclic) aromatic heterocyclic group containing, besides carbon atom, at least one (e.g., 1 to 4, preferably 1 to 3, more 
preferably 1 or 2) preferably 1 or 2 kinds of heteroatoms selected from nitrogen atom, sulfur atom and oxygen atom, 
and the like are used. Specific examples thereof include monovalent groups obtained by removing an optional hydrogen 
atom from aromatic heterocyclic rings, such asthiophene, benzo[b]thiophene, benzo[b]furan, benzimidazole, benzox- 
azole, benzothiazole, benzisothiazole, naphth[2,3-b]thiophene, thianthrene, furan, isoindolizidine, xanthrene, phenox- 



F 



F 




NH 2 



,27 
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athlin, pyrrole, imidazole, pyrazole, pyridine, pyrazine, pyrimidine, pyridazine, indole, isoindole, 1H-indazoie, purine, 
4H-quino!izidine, isoquinoline, quinoline, phthalazine, naphthyridine, quinoxaline, quinazolin, dnnoline, carbazole, 0- 
carboline, phenanthrldine, acridine, phenazine, isothiazole, phenothiazinejsooxazole, furazan, phenoxazine,isochro- 
man and the like, or a fused ring formed by fusing these rings (preferably the aforementioned monocyclic heterocyclic 
ring) with one or more (preferably 1 or 2, more preferably 1) aromatic ring (e.g., the above-mentioned aromatic hydro- 
carbon group and the like, preferably benzene ring and the like) and the like. Of these, 2-pyridyl, 3-pyridyl, 4-pyridyl, 
2-quinolyl, 3-quinolyl, 4-quinolyl, 5-quinolyl, 8-quinolyl, 1-isoquinolyl, 3-isoquinolyl, 4-isoquinolyl, 5-isoquinolyl, 1-in- 
dolyl, 2-indolyl, 3-indolyl, 2-benzothiazolyl, 2-benzo [b] thienyl, benzo [b] furanyl, 2-thienyl, 3-thienyl and the like are 
mentioned. More preferably, 5 to 1 0-membered (monocyclic or bicyclic) aromatic heterocyclic group containing, besides 
carbon atom, 1 to 3 heteroatoms selected from nitrogen atom, oxygen atom and sulfur atom, such as 2-thienyl, 3-thienyl, 

2- pyridyl, 3-pyridyl, 4-pyridyl, 2-furyl, 3-furyl, 2<juinolyl, pyrazinyl, 2-pyrimidinyl, 3-pyrrolyl, 2-imidazolyl, 3-pyridazinyl, 

3- isothiazolyl, 3-isooxazolyl, 1-isoquinolyl, 1-indolyl, 2-indolyl, 2-benzothiazolyl and the like, and the like are used. Of 
these, 5 or 6-membered aromatic heterocyclic group containing, besides carbon atom, 1 to 3 (preferably 1 ) heteroatoms 
selected from nitrogen atom, oxygen atom and sulfur atom, such as 2-thienyl, 3-thienyl, 2-pyridyl, 4-pyridyl and the 
like, and the like are generally used. 

[0013] As the substituent that the "aromatic group" represented by Ar 1 and Ar 2 optionally has, for example, halogen 
atom (e.g., fluorine, chlorine, bromine, iodine and the like); C,_ 3 alkylenedioxy group (e.g., methylenedioxy, ethylene- 
dioxy and the like); nitro group; cyano group; optionally halogenated C V6 alkyl group; optionally halogenated C3_ 6 
cycloalkyl group; optionally halogenated _q alkoxy group; optionally halogenated _ 6 alkylthio group; hydroxy group; 
amino group; mono-C^e alkylamino group (e.g., methylamino, ethylamino and the like); di-C,^ alkylamino group (e. 
g., dimethylamino, diethylamino and the like); optionally halogenated alkyl-carbonylamino group (e.g., acetylami- 
no, propionylamino, butyrylamino and the like); formyl group; C V6 alkyl-carbonyl group (e.g., acetyl, propionyl, butyryl 
and the like) optionally substituted by halogen atom or C^g alkoxy-carbonyl group (e.g., methoxycarbonyl, ethoxycar- 
bonyl and the like); alkyl-carbonyloxy group (e.g., acetyloxy, propionyloxy, butyryloxy and the like); carboxyl group; 

alkoxy-carbonyl group (e.g., methoxycarbonyl, ethoxycarbonyl, propoxycarbonyl, butoxycarbonyl and the like); 
carbamoyl group; mono-C^ alkyl-carbamoyl group (e.g., methylcarbamoyl, ethylcarbamoyl and the like) optionally 
substituted by C^_ 6 alkoxy-carbonyl group; di-C^ alkyl-carbamoyl group (e.g., dimethylcarbamoyl, diethylcarbamoyl 
and the like) optionally substituted by alkoxy-carbonyl group; sulfo group; C,_ G alkylsulfonyl group (e.g., methyl- 
sulfonyl, ethylsulfonyl and the like); C^ 6 alkylsulfinyl group (e.g., methylsulfinyl, ethylsulfmyl and the like) ; C^q aryl 
group (e.g., phenyl, naphthalene and the like); C 6 . 10 aryloxy group (e.g., phenyloxy, naphthyloxy and the like); optionally 
halogenated C 6 . 10 aryl-carbonyl group (e.g., benzoyl, naphthoyl and the like); optionally halogenated 5 or 6-membered 
heterocyclic ring-carbonyl group [preferably 5 or 6-membered heterocyclic ring containing, besides carbon atom, 1 or 
2 heteroatom(s) selected from nitrogen atom, oxygen atom and sulfur atom-carbonyl group (e.g., nicotinoyl, isonico- 
tinoyl, morpholinocarbonyl and the like)]; alkoxy-carbonylamino group (e.g., methoxycarbonylamino, ethoxycar- 
bonylamino and the like); C 6 . 10 aryl-carbonylamino group (e.g., benzoylamino and the like); C 7 . 16 aralkyloxy-carbonyl 
group (e.g., benzyloxycarbonyl and the like) and the like are used. 

[0014] The aforementioned C 6 . 10 aryl group and C 6 . 10 aryloxy group optionally have 1 to 4 substituents selected 
from halogen atom, C^g alkylenedioxy, nitro, cyano, optionally halogenated alkyl, optionally halogenated 
cycloalkyl, optionally halogenated C^e alkoxy, optionally halogenated alkylthio, hydroxy, amino, mono-C^ 
alkylamino, di-C^ alkylamino, alkyl-carbonylamino, formyl, alkyl-carbonyl, alkyl-carbonyloxy, carboxyl, 

alkoxy-carbonyl, carbamoyl, mono-C^ alkyl-carbamoyl, di-C^ alkyl-carbamoyl, sulfo, C V6 alkylsulfonyl, 
alkylsulfinyl and the like. 

[0015] The "aromatic group" represented by Ar 1 and Ar 2 may have, for example, 1 to 5, preferably 1 to 3, suitable 
substituent(s) selected from the above-mentioned substituents at substitutable position(s) on the ring. When the 
number of the substituent is two or more, these substituents may be the same or different. 

[0016] As the "optionally halogenated alkyl group" used in the present specification, for example, alkyl 
group optionally having 1 to 5 halogen atom(s) (e.g., fluorine, chlorine, bromine, iodine and the like), such as methyl, 
chloromethyl, difluoromethyl, trichloromethyl, trifluoromethyl, ethyl, 2-bromomethyl, 2,2,2-trifiuoroethyl, pentafluoroe- 
thyl, propyl, 3,3,3-trifluoropropyl, isopropyl, butyl, 4,4,4-trifluorobutyl, isobutyl, sec-butyl, tert-butyl, pentyl, isopentyl, 
neopentyl, 5,5,5-trifluoropentyl, hexyl, 6,6,6-trifluorohexyl and the like, and the like are used. 
[0017] As the "optionally halogenated C3_ 6 cycloalkyl group" used in the present specification, for example, 
cycloalkyl group optionally having 1 to 4 halogen atom(s) (e.g., fluorine, chlorine, bromine, iodine and the like), such 
as cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, 2,2,3,3-tetrafluorocyclopentyl, 4-chlorocyclohexyl and the like, and 
the like are used. 

[0018] As the "optionally halogenated alkoxy group" used in the present specification, for example, alkoxy 
group optionally having 1 to 3 halogen atom(s) (e.g., fluorine, chlorine, bromine, iodine and the like), such as methoxy, 
difluoromethoxy, trifluoromethoxy, ethoxy, 2,2,2-trifluoroethoxy, propoxy, isopropoxy, butoxy, 4,4,4-trifluorobutoxy, iso- 
butoxy, sec-butoxy, pentyloxy, hexyloxy and the like, and the like are used. 
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[001 9] As the "optionally halogenated alkylthio group" used in the present specification, for example, alkyrth- 
io group optionally having 1 to 3 halogen atom(s) (e.g., fluorine, chlorine, bromine, iodine and the like), such as meth- 
yrthto, difiuoromethylthio, trifluoromethylthio, ethylthio, propylthio, isopropylthio, butylthio, 4,4,4-trifluorobutyrthio, 
pentylthto, hexylthio and the like, and the like are used. 

[0020] As the "hydrocarbon group" represented by R 1 and R 3 , for example, alkyl group, alkenyl group, alkynyl group, 
cycloaikyl group, aryi group, aralkyl group and the Tike are used. Specifically, for example, the following chain, branched 
or cyclic hydrocarbon group having 1 to 16 carbon atoms, and the like are preferable. 

a) alkyl group (e.g., methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl, tert-butyl, pentyl, hexyl and the 
like), 

b) C 2 _ 6 alkenyl group (e.g., vinyl, allyl, isopropenyl, butenyl, isobutenyl, sec-butenyl and the like), 

c) C 2 _s alkynyi group (e.g., propargyl, ethynyl, butynyl, 1 -hexyl and the like), 

d) cycloaikyl group (e.g., cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl and the like), this cycloaikyl 
group may be fused with benzene ring optionally having 1 to 3 alkoxy group(s) (e.g., methoxy and the like), 

e) C 6 . 14 aryl group (e.g., phenyl, tolyl, xylyl, 1-naphthyl, 2-naphthyl, biphenylyl, 2-indenyl, 2-anthryl and the like), 
particularly phenyl group, 

f) C 7 . 16 aralkyl group (e.g., benzyl, phenethyl, diphenylmethyl, triphenylmethyl, 1-naphthyl methyl, 2-naphthylme- 
thyl, 2-diphenylethyl, 3-phenylpropyl, 4-phenylbutyl, 5-phenylpentyl and the like), particularly benzyl group. 

[0021] As the substituent that the "hydrocarbon group" represented by R 1 and R 3 optionally has, for example, halogen 
atom (e.g., fluorine, chlorine, bromine, iodine and the like), alkylenedioxy group (e.g., methylenedioxy, ethylene- 
dioxy and the like), nrtro group, cyano group, optionally halogenated alkyl group, optionally halogenated Cg^ 
cycloaikyl group, optionally halogenated ^ alkoxy group, optionally halogenated C 1 _ 6 alkylthio group, hydroxy group, 
amino group, mono-C^ alkylamino group (e.g., methylamino, ethylamino and the like), di-C,^ alkylamino group (e. 
g., dimethylamino, diethylamino and the like), alkyl-carbonylamino group (e.g., acetylamino, propionylamino, bu- 
tyrylamino and the like), formyl group, C^_ 6 alkyl-carbonyl group (e.g., acetyl, propionyl, butyryl and the like), _ 6 alkyl- 
carbonyloxy group (e.g., acetyloxy, propionyloxy, butyryloxy and the like), carboxyl group, C } _ 6 alkoxy-carbonyl group 
(e.g., methoxycarbonyl, ethoxycarbonyl, propoxycarbonyl, butoxycarbonyl and the like), carbamoyl group, mono-C^ 
alkyl-carbamoyl group (e.g., methylcarbamoyl, ethylcarbamoyl and the like), di-C^ alkyl-carbamoyl group (e.g., 
dimethylcarbamoyl,diethylcarbamoyl and the like), sulfo group, C^. 6 alkylsulfonyl group (e.g., methylsulfonyl, ethylsul- 
fonyl and the like), C^. 6 alkylsulfinyl group (e.g., methylsulfinyl, ethylsulfinyl and the like), C^q aryl group (e.g., phenyl, 
naphthyl and the like), C^q aryloxy group (e.g., phenyloxy, naphthyloxy and the like), 5 to 7-membered heterocyclic 
ring [e.g., 5 to 7-membered heterocyclic ring containing, besides carbon atom, 1 to 3 heteroatom(s) selected from the 
group consisting of nitrogen atom, oxygen atom and sulfur atom (e.g., 1-, 2- or 3-pyrrolidinyl, 2- or 4-imidazolidinyl, 2-, 
3- or 4-pyrazolidinyl, 1-,2-,3- or 4-piperidyl, 1- or 2-piperazinyl, morpholinyl, 2-thienyl, 3-thienyl, 2-pyridyl, 4-pyridyl, 
2-furyl, 3-furyl, pyrazinyl, 2-pyrimidinyl, 3-pyrrolyl, 2-imidazolyl, 3-pyridazinyl, 3-isothiazolyl, 3-isooxazolyl and the like) 
or fused ring group thereof (e.g., fused ring group with benzene ring and the like)], di-C^ alkyl-carbonylamino group, 
sulfamoyl group, alkoxy-carbonylamino group (e.g., methoxycarbonylamino, ethoxycarbonylamino, propoxycar- 
bonylamino, butoxycarbonylamino, tert-butoxycarbonylamino and the like), C7. 16 aralkyloxy-carbonylamino group (e. 
g., benzyloxycarbonylamino and the like), C 7 . 16 aralkyloxy group (e.g., benzyloxy and the like), C 6 _ 10 aryl-carbonyl 
group (e.g., benzoyl and the like), alkyl-carbonyloxy group (e.g., acetoxy and the like), C^q aryl-carbonylamino 
group (e.g., benzoylamino and the like), C^ 0 aryl-carbamoyl group (e.g., phenylcarbamoyl and the like) and the like 
are used. 

[0022] The above-mentioned Cq_ ao aryl group, C 6 _ 10 aryloxy group and 5 to 7-membered heterocyclic ring may have 
1 to 4 substituents selected from halogen atom, C^. 3 alkylenedioxy, nrtro, cyano, optionally halogenated C U6 alkyl, 
optionally halogenated C 3 „ 6 cycloaikyl, optionally halogenated C A , S alkoxy, optionally halogenated alkylthio, hy- 
droxy, amino, mono-C^ alkylamino, di-C^ alkylamino, C,^ alkyl-carbonylamino, formyl, alkyl-carbonyl, 
alkyl-carbonyloxy, carboxyl, alkoxy-carbonyl, carbamoyl, mono-C^ alkyl-carbamoyl, di-C^ alkyl-carbamoyl, sul- 
fo, C^e alkylsulfonyl, alkylsulfinyl and the like. 

[0023] The "hydrocarbon group" represented by R 1 and R 3 may have, for example, 1 to 5, preferably 1 to 3, suitable 
substituent(s) selected from the above-mentioned substituents at subst'rtutable position(s) of the hydrocarbon group. 
When the number of the substituent is two or more, these substituents may be the same or different. 
[0024] As the "acyl group" represented by R 1 and R 3 , for example, a group represented by -COR a , -CONR a R b , 
-SO-R a , -S0 2 -R a , -CONR a R b , -COO-R a -(C=S)0-R a , -(C=S)NR a R b , -SONR^, -S0 2 NR a R b , -SO-O-R 8 , -S0 2 -0-R a 
(R a is hydrogen atom, carboxyl group, hydrocarbon group optionally having substituents, heterocyclic group optionally 
having substituents or alkoxy-carbonyl group, and R b is hydrogen atom or alkyl group) and the tike is used. 
Particularly, -CO-R 3 , -CONH-R a and the like are preferable. 
[0025] As the "acyl group" represented by R 3 , 
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(xvi) a group represented by the formula 



5 




w 

[R 24 is hydrogen atom or C^g aralkyloxy-carbonyl group (e.g., benzyloxycarbonyi)]; 
(xvii) a group represented by the formula 



15 




[R25 is hydrogen atom, C 6 . 10 aryl group (e.g., phenyl), C 7 . 16 aralkyloxy group (e.g., benzyloxy), C^q aryloxy group (e. 
g., phenoxy), halogen atom (e.g., bromine), C 6 . 10 aryl-carbonylamino group (e.g., benzoylamino) or C 6 . 10 aryl-car- 
bamoyl group (e.g., phenylcarbamoyl)]; 
(xviii) a group represented by the formula 

25 

-CO-Alk-NR 27 -CO-Alk 2 -0-Alk 3 -R 28 

[Alk is a C^e alkylene group optionally having a substituent (e.g., halogen atom, hydroxy group, amino group, C^q 
30 aryl group (e.g., phenyl) and the like) ; R 27 is hydrogen atom or alkyl group; Alkg and Alka are the same or different 
and each is a bond or alkylene group optionally having substituents (e.g., halogen atom, hydroxy group, amino 
group, C^q aryl group (e.g., phenyl) and the like); R 28 is C 6 . 10 aryl group (e.g., phenyl) optionally having substituents 
(e.g., nitro group, halogen atom (e.g., fluorine, chlorine), alkyl group (e.g., methyl), hydroxy group, alkoxy 
group (e.g., methoxy), C 6 . 10 aryl group (e.g., phenyl) and the like) or hydrogen atom]; (xix) a group represented by the 
35 formula 

-CO-Alk 2 -NR 27 -CO-Alk 3 -R 29 

40 [Alk 2 , Alkg and R 27 are as defined above; and R 29 is (1 ) C 6 . 10 aryl group (e.g., phenyl, naphthyl) or (2) 5 to 1 O-membered 
aromatic heterocyclic group containing, besides carbon atom, 1 to 3 heteroatom(s) selected from the group consisting 
of nitrogen atom, oxygen atom and sulfur atom (e.g., indolyl, benzofuranyl, benzothienyl, pyrrolyl), which optionally 
has substituents (e.g., nitro group, halogen atom(e.g. t fluorine, chlorine), alkyl group (e.g., methyl), hydroxy group, 
alkoxy group (e.g., methoxy), C^ 0 aryl group (e.g., phenyl) and the like)]; 

45 (xx) a group represented by the formula 

-COAIk-NR^-CO-Alkg-NR^-Alkg-R 31 

so [Alk, R 27 , Alk 2 , Alk 3 are as defined above; R 30 is hydrogen atom, alkyl group (e.g. , methyl) or optionally halogenated 
Cm-J alkyl-carbonyl group (e.g., trifluoromethylcarbonyl); R 31 is C^q aryl group (e.g., phenyl) optionally having sub- 
stituents (e.g., halogen atom (e.g., fluorine, chlorine), alkyl group (e.g., methyl), hydroxy group, alkoxy group, 
Ce-io aryl group (e.g., phenyl) and the like)]; 
(xxi) a group represented by the formula 

55 

-C0-Alk-NR 27 -C0-Alk 2 -NR 32 -CO-O-Alk 3 -R 31 
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[Alk, R 27 , Alk 2 , Alk 3 and R 31 are as defined above; and R 32 is the same as the aforementioned R 27 ]; 

(xxii) a group represented by the formula 

5 -CO-Alk-0>NR 27 -Aik 2 -R 31 

[Alk, R 27 , Alk 2 and R 31 are as defined above]; 

(xxiii) group represented by the formula 

£ -CO-Alk-OCO-OAIk 2 -R 31 
[Alk, Alk 2 and R 31 are as defined above] and the like are mentioned. 

[0026] As the "hydrocarbon group optionally having substituents "represented by the aforementioned R a , those sim- 
15 Nar to the aforementioned "hydrocarbon group optionally having substituents "represented by R 1 and R 3 are used. 
[0027] As the "heterocyclic group" represented by R a , for example, 5 to 1 0-membered (monocyclic or bicyclic) het- 
erocyclic group containing, besides carbon atom, 1 or 2 kinds of, preferably 1 to 4 heteroatom(s) selected from the 
group consisting of nitrogen atom, oxygen atom and sulfur atom, such as non-aromatic heterocyclic group (e.g., 1-, 2- 
or 3-pyrrolidinyl, 2- or 4-imidazolidinyl, 2-, 3- or 4-pyrazolidinyl, 1 2-, 3- or 4-piperidyl, 1 - or 2-piperazinyl, morpholinyl 
20 and the like), aromatic heterocyclic group (e.g., 2-thienyl, 3-thienyl, 2-pyridyl, 4-pyridyl, 2-furyl, 3-furyl, 4-quinolyl, 8-qui- 
nolyl, 4-isoquinolyl, pyrazinyl, 2-pyrimidinyl, 3-pyrrolyl, 2-imidazolyl, 3-pyridazinyl, 3-isothiazolyl, 3-isooxazolyl, 1-in- 
dolyl, 2-isoindolyl and the like) and the like are used. Of these, non-aromatic heterocyclic group such as 1-, 2-, 3- or 
4-piperidyl, 1 - or 2-piperazinyl and the like are preferable, particularly, 1 - or 4-piperidyl, 1 -piperazinyl and the like are 
preferable. 

25 [0028] As the substituent that the "heterocyclic group" optionally has, for example, (i) the substituent that the afore- 
mentioned "aromatic group" represented by Ar 1 and Ar 2 optionally have, (ii) the aforementioned "hydrocarbon group 
optionally having substituents" represented by R 1 and R 3 , (iii) oxo group, (iv) thioxo group and the like are used. 
[0029] As the "C^ B alkyl group" represented by R b , for example, linear or branched alkyl group such as methyl, 
ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl, tert-butyl, pentyl, hexyi and the like are used. 

30 [0030] As the "alkyl group" represented by R 2 and R 4 , for example, linear or branched alkyl group having 1 to 6 
carbon atoms (e.g., methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl, tert-butyl, pentyl, hexyl and the like) and 
the like are used. 

[0031] As the substituent that the "alkyl group" optionally has, for example, those similar to the substituents that the 
aforementioned "hydrocarbon group" represented by R 1 and R 3 optionally have and the like are used. 
35 [0032] As the "alkylcarbonyl group" represented by R 2 and R 4 , for example, lower alkylcarbonyl group and the like 
are used, which is concretely exemplified by alkylcarbonyl group such as formyl, methylcarbonyl, ethylcarbonyl, 
propylcarbonyl, butylcarbonyl and the like, and the like. 

[0033] As the substituent of the "alkylcarbonyl group", for example, those similar to the substituent that the afore- 
mentioned "hydrocarbon group" represented by R 1 and R 3 optionally has and the like are used. 
40 [0034] As the alkylene group represented by Alk, Alk 2 and Alkg, for example those exemplified for P or Q to be 
mentioned later are mentioned. 

[0035] As the "divalent aliphatic hydrocarbon group" of the "divalent aliphatic hydrocarbon group which optionally 
contains ether oxygen or ether sulfur in a carbon chain" represented by P and Q, for example, a divalent group obtained 
by respectively removing one hydrogen atom bonded to the same or different carbon atom of saturated or unsaturated 
45 aliphatic hydrocarbon and the tike are exemplified, with preference given to those having not more than 6 carbon atoms. 
Examples thereof include 

(i) alkylene group (e.g., -(CH 2 ) 2 -, -(CH^-, -(CH 2 ) 4 -, -CH 2 -CH(CH 3 )-CH 2 -, -(CH 2 ) 5 -, -CH 2 -CH(CH 3 )-CH 2 -CH 2 -, 
-(CH 2 ) 6 - and the like), 

so (ii) alkenylene group (e.g., -CH=CH- f -CH=C(CH 3 )-, -CH 2 -CH=CH-, -CH 2 -CH=CH-CH 2 - and the like), 

(iii) alkynylene group (e.g., -C=C-, -CH^C^C-, -CH 2 -C=C-CH 2 - and the like) and the like. Preferably, C us alkylene 
group (e.g., methylene, ethylene, propylene, trimethylene, tetramethylene, pentamethylene and the like), C^.g alke- 
nylene group (e.g., vinylene, propenylene and the like), alkynylene group (e.g., ethynylene, propynylene and 
the like) and the like are generally used. More preferably, alkylene group is used. 

55 

[0036] The "divalent aliphatic hydrocarbon group" may contain ether oxygen or ether sulfur in a carbon chain, which 
is optionally substituted by oxo group or thioxo group. 

[0037] To be specific, for example, -CH 2 -OCH 2 -, -CH 2 -CH 2 -0-CH 2 -, -CH 2 -0-CH 2 -0-CH 2 -, -CH 2 -S-CH 2 -, -CH 2 -CH 2 - 
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S-CH 2 -, -CH 2 -S-CH 2 -S-CH 2 - and the like are used. 

[0038] As the "monocyclic or fused nitrogen-containing heterocyclic group" of the "monocyclic or fused nitrogen- 
containing heterocyclic group optionally having substituents" formed by R 1 and R 2 , and R 3 and R 4 , together with the 
adjacent nitrogen atom, for example, monocyclic or fused 3 to 9-membered, preferably 5 to 7-membered, nitrogen- 
5 containing heterocyclic group optionally containing, besides the nitrogen atom of the bond moiety, 1 or 2 kinds of 
preferably 1 to 3 heteroatom(s) selected from nitrogen atom, oxygen atom and sulfur atom (e.g., pyrrolidyl, piperidyl, 
piperazyl and the like) and the like are used. 

[0039] As the substituent that the "monocyclic or fused nitrogen-containing heterocyclic group" optionally has, for 
example, those similar to the substituent that the aforementioned Ar 1 and Ar 2 optionally have and the like are used. 
io [0040] As the "monocyclic or fused nitrogen-containing heterocyclic group optionally having substituents", for exam- 
ple 

(i) a group represented by the formula 

15 

— N A v 




20 

wherein ring A is a 4 to 8-membered ring optionally substituted by 1 or 2 hydroxy group(s) or oxo graup(s); V is a 
group represented by the formula >0, >C=0, >C(W)-W a or >N-W (W is hydrogen atom, hydrocarbon group op- 
tionally having substituents or heterocyclic group optionally having substituents, W 3 is hydrogen atom, hydroxy 
group or C A s alkyl group), 
25 (ii) a group represented by the formula 



30 




wherein ring B is a monocyclic or bicyclic 4 to 12-membered ring optionally substituted by 1 or 2 oxo group(s) or 
1 to 5 alkyl group(s), ring D is a 4 to 1 2-membered aromatic ring optionally having substituents, preferably a 
35 group represented by the formula 



40 




wherein ring B is monocyclic or bicyclic 4 to 12-membered ring optionally substituted by 1 or 2 oxo group(s) or 1 
45 to 5 alkyl group(s), D a is a halogen atom (e.g., fluorine, chlorine, bromine, iodine and the like), aC^ alkyl 
group (e.g., methyl, ethyl, propyl, isopropyl and the like), aC^ alkoxy group (e.g., methoxy, ethoxy, propoxy, 
isopropoxy and the like), a C^. 3 alkylenedioxy group (e.g., methylenedioxy, ethylenedioxy and the like), a nitro 
group, an amino group or a C^. s alkyl-carbonyl group (e.g., acetyl, propionyl and the like), 
(iii) a group represented by the formula 

50 



55 
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/(CH^m-^ 
— N Y 
(CH^n A^CCH^k^ 




wherein ring E is a 4 to 12-membered aromatic ring optionally having substituents, X is -Chfe-, -CO or -CH(OH)-, 
Y is -CH 2 -, -O- or -NW*- {Yfi is hydrogen atom or alkyl group optionally having substituents), k and m are 
each an integer of 0 to 4, k+m is an integer of 1 to 4, and n is an integer of 1 to 3 t or 

(iv) a nitrogen-containing aromatic heterocyclic group optionally having substituents and the like are used. Of the 
above-mentioned, for example, (i), (ii), (iii) and the like are preferable, (i), (iii) and the like are more preferable, and 
(iii) is particularly preferable. 

[0041] As the "4 to 8-membered ring optionally substituted by 1 or 2 hydroxy group(s) or oxo group(s)" represented 
by A, for example, a group represented by the formula 



-o . -O 

(V is as defined above), preferably the formula 

-o -o -O -o (> 

, • . • 

/ \ / \ 




(V is as defined above, G is halogen atom (e.g., fluorine, chlorine and the like), C,^ alkyl group (e.g., methyl, ethyl, 
propyl, isopropyl and the like), optionally halogenated alkoxy group (e.g., methoxy, ethoxy, propoxy, isopropoxy, 
trifluoromethyl and the like), hydrogen atom, cyano group and the like) and the like are generally used. 
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[0042] G is preferably halogen atom such as fluorine, chlorine and the like; alkyl group such as methyl, ethyl, 
propyl isopropyl and the like; C 1 6 alkoxy group such as methoxy, ethoxy, propoxy, isopropoxy and the like, and the like. 
[0043] As the "hydrocarbon group optionally having substituents" represented by W, for example, those similar to 
the "hydrocarbon group optionally having substituents" represented by the aforementioned R 1 and R3, and the like are 
used, and C 6 . 14 aryl group (e.g., phenyl and the like), C 7 . 16 aralkyl group (e.g., benzyl and the like) and the like are 
particularly preferable. . 
[0044] As the substituent that this hydrocarbon group optionally has, for example, those similar to the substituents 
that the aforementioned "hydrocarbon group" represented by R 1 and R3 optionally have and the like are used. 
[0045] As the "heterocyclic group" represented by W, for example, a 5 to 10-membered (monocyclic or bicyclic) 
heterocyclic group containing, besides carbon atom, 1 or 2 kinds of preferably 1 to 4 heteroatom(s) selected from 
nitrogen atom oxygen atom and sulfur atom and the like are used. Specific examples include 1-, 2- or 3-pyrrohdinyl, 

2- or 4-imidazolidinyl, 2-, 3- or 4-pyrazolidinyl, 1-, 2-, 3- or 4-piperidyl, 1- or 2-piperazinyl, morpholinyl, 2-th.enyl, 

3- thienyl 2-pyridyl 4-pyridyl, 2-furyl, 3-furyl, 4-quinolyl, 8-quinolyl, 4-isoquinolyl, pyrazinyl, 2-pyrimidiny!, 3-pyrrolyl, 
2-imidazolyl 3-pyridazinyl, 3-isothiazolyl, 3-isooxazolyl, 1-indolyl, 2-isoindolyl and the like, with preference given to 
aromatic ones. Particularly, for example, a 5 or 6-membered aromatic heterocyclic group containing, besides carbon 
atom, 1 to 3 heteroatom(s) selected from nitrogen atom, oxygen atom and sulfur atom (e.g., 2-thienyl, 3-thienyl, 2-py- 
ridyl 4-pyridyl and the like) and the like are preferable. 

[0046] As the substituent that the "heterocyclic group" optionally has, for example, those similar to the substituents 
that the aforementioned "an aromatic group optionally having substituents" represented by AM and Ar2 optionally have 

and the like are used. . 
[0047] As the Cm ^ alkyl group represented by W a , for example, methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec- 
butyl tert-butyl pentyl, hexyi and the like are mentioned. W 3 is preferably a hydrogen atom or hydroxy group. 
[0048] As the "monocyclic or bicyclic 4 to 1 2-membered ring optionally substituted by 1 or 2 oxo group(s) or 1 to 5 
C^e alkyl group(s)" represented by B, for example 



o -b -o -O 



_q xo ,xi .-CO 



and the like are used. . 4 . . 

[0 o4gi as the "4 to 1 2-membered aromatic ring" represented by D and E, for example, benzene nng, naphthalene 
ring 4 to 1 2-membered (preferably 5 to 10-membered) aromatic heterocyclic ring (e.g., a ring containing, besides 
carbon atom 1 to 3 heteroatom(s) selected from nitrogen atom, oxygen atom and sulfur atom, which is specifically 
pyridine pyrazine pyrimidine, pyridazine, pyrrole, imidazole, pyrazole, thiophene, furan, thiazole, isothiazole, oxazole, 
isooxazole, quinoline, isoquinoline, indole, isoindole ring and the like) and the like are used. Particularly, 

a <x a a .<£ 
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5 




10 




15 



and the like are preferable. As the ring D, for example, benzene ring and pyridine ring are preferable, and particularly, 
benzene ring is generally used. As the ring E, for example, benzene ring is preferable. 

[0050] As the substituent that the "4 to 1 2-membered aromatic ring" optionally has, for example, those similar to the 
substituents that the aforementioned "aromatic group" represented by Ar 1 and Ar 2 optionally has and the like are used 
20 in similar number. 

[0051] As the "C^. 6 alkyl group" represented by W b , for example, methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec- 
butyl, tert-butyl, pentyl, hexyl and the like are used. 

[0052] As the substituent that the "C^ alkyl group" optionally has, for example, 1 to 3 halogen atom(s), nitro group, 
cyano group, optionally halogenated C3_ 6 cycloalkyl group, optionally halogenated alkoxy group, optionally halo- 
25 genated alkylthio group, hydroxy group, amino group, mono-C^ alkylamino group, di-C V6 alkylamino group, 

alkyl-carbonylamino group (e.g., acetylamino, propionylamino, butyrylamino and the like), carboxyl group, alkoxy- 
carbonyl group, carbamoyl group, mono-C,^ alkyl-carbamoyl group, di-C^ alkyl-carbamoyl group, sulfo group, 
alkylsulfonyl group, alkylsulfinyl group, C 6 . 10 aryl group, 

^6-io ar y' ox y group and 5 or 6-membered heterocyclic 
group (e.g., thienyl, furyl, pyridyl and the like) and the like are used. 
30 [0053] As the "nitrogen-containing aromatic heterocyclic group", for example, 5 to 10-membered (monocyclic or 
bicyclic) aromatic heterocyclic group containing one nitrogen atom besides carbon atom, and further, optionally con- 
taining 1 or 2 kinds of preferably 1 to 3 heteroatom(s) selected from nitrogen atom, oxygen atom and sulfur atom and 
the like are used. Specific examples include 



and the like. When a counter ion is necessary, for example, halogen ion (e.g., chlorine ion, bromine ion, iodine ion and 
the like) and the like are used. 

[0054] As the substituent that the "nitrogen-containing aromatic heterocyclic group" optionally has, for example, those 
45 similar to the substituents that the aforementioned "aromatic group" represented by Ar 1 and Ar 2 optionally has and the 
like are used. 

[0055] Of the aforementioned examples, a monocyclic or fused nitrogen-containing heterocyclic group optionally 
having substituents formed by R 1 and R 2 or R 3 and R 4 , together with the adjacent nitrogen atom, for example, (i) a 
group represented by the formula 



35 




40 



50 
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wherein ring E a is a benzene ring optionally having substituents, which is preferably, for example, benzene ring op- 
tionally having 1 to 4 substituents selected from the group consisting of halogen atom, G,_ 3 alkylenedioxy group, nitro 
group, cyano group, optionally halogenated C^g alkyl group, optionally halogenated C 3j6 cycloalkyl group, optionally 
halogenated C^g aikoxy group, optionally halogenated alkylthio group, hydroxy group, amino group, mono-C^g 
alkylamino group, di-C^g alkylamino group, C,^ alkyl-carbonylamino group, formyl group, C Ub alkyl-carbonyl group, 
alkyl-carbonyloxy group, carboxyl group, C^g alkoxy-carbonyl group, carbamoyl group, mono-C 1j6 alkyl-car- 
bamoyl group, di-C^ alkyl-carbamoyl group, sulfo group, C,_ 6 alkylsuifonyl group, C^g alkylsulfmyl group, C 6 . 10 aryl 
group and C 6 . 10 aryloxy group, and the like), 
(ii) a group represented by the formula 



wherein V a is a group represented by the formula ^(WJ-W 3 or >N-W (W is (a) hydrogen atom; (b) (1 ) alkyl group, 
(2) C 2 _ 6 alkenyl group, (3) C 2 _g alkynyl group, (4) C 3 . 6 cycloalkyl group, (5) C 6 . 14 aryl group or (6) C 7 . 16 aralkyl group, 
each of which optionally has 1 to 5 substituent(s) selected from a halogen atom, 0,_ 3 alkylenedioxy group, nitro group, 
cyano group, optionally halogenated C,_ 6 alkyl group, optionally halogenated C^g cycloalkyl group, optionally halo- 
genated aikoxy group, optionally halogenated alkylthio group, hydroxy group, amino group, mono-C^g 
alkylamino group, di-Cj.g alkylamino group, C,_g alkyl-carbonylamino group, formyl group, C,^ alkyl-carbonyl group, 
alkyl-carbonyloxy group, carboxyl group, alkoxy-carbonyl group, carbamoyl group, mono-C^ alkyl-car- 
bamoyl group, di-C^e alkyl-carbamoyl group, sulfo group, alkylsuifonyl group, C-,^ alkylsulfinyl group and 5 to 
7-membered heterocyclic ring (e.g., thienyl, furyl, pyridyl and the like); or (c) a 5 to 10-membered heterocyclic group 
containing, besides carbon atom, 1 to 4 heteroatom(s) selected from the group consisting of nitrogen, oxygen and 
sulfur, which optionally has 1 to 5 substituent(s) selected from the group consisting of halogen atom, _ 3 alkylenedioxy 
group, nitro group, cyano group, optionally halogenated alkyl group, optionally halogenated C^ 6 cycloalkyl group, 
optionally halogenated aikoxy group, optionally halogenated alkylthio group, hydroxy group, amino group, 
mono-C^ alkylamino group, di-G,^ alkylamino group, alkyl-carbonylamino group, formyl group, alkyl-carb- 
onyl group, C^e alkyl-carbonyloxy group, carboxyl group, alkoxy-carbonyl group, carbamoyl group, mono-C^ 
alkyl-carbamoyl group, di-C^ alkyl-carbamoyl group, sulfo group, alkylsuifonyl group, alkylsulfinyl group, 
C 6 . 10 aryl group and Cg_ 10 aryloxy group; W a is hydrogen atom, hydroxy group or alkyl group) and the like are 
preferable. 

[0056] As W, for example, C 6 . 14 aryl group and C 7 . 16 aralkyl group, each of which optionally has 1 or 2 substituent 
(s) selected from the group consisting of halogen atom, cyano group, optionally halogenated alkyl group, optionally 
halogenated C^g aikoxy group and the like, are preferable. Particularly, phenyl group optionally substituted by halogen 
atom or optionally halogenated aikoxy group, and the like are preferable. 

[0057] Of the aforementioned examples, as the aromatic group represented by Ar 1 and Ar 2 , C 6 . 10 aryl group (e.g., 
phenyl group and the like), 5 to 10-membered (monocyclic or bicyclic) aromatic heterocyclic group containing, besides 
carbon atom, 1 to 3 heteroatom(s) selected from nitrogen atom, oxygen atom and sulfur atom (particularly, thienyl 
group) and the like are preferable, with particular preference given to Cg_ 10 aryl group (e.g., phenyl group and the like). 
[0058] As Ar 1 and Ar 2 , for example, (i) Cg_ 14 aryl group (particularly, phenyl group) or pi) 5 to 1 0-membered (mono- 
cyclic or bicyclic) aromatic heterocyclic group (particularly thienyl group) containing, besides carbon atom, 1 to 3 het- 
eroatom(s) selected from nitrogen atom, oxygen atom and sulfur atom, which optionally has 1 to 3 substituent(s) se- 
lected from the group consisting of halogen atom, methylenedioxy group, nitro group, cyano group, optionally halo- 
genated C^g alkyl group, cycloalkyl group, optionally halogenated C^g aikoxy group, optionally halogenated 
alkylthio group, hydroxy group, amino group, mono-C^ alkylamino group, di-C^g alkylamino group, formyl group, 
alkyl-carbonyl group, alkyl-carbonyloxy group, carboxyl group, alkoxy-carbonyl group, carbamoyl group, mo- 
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no-C^ alkyl-carbamoyl group, di-C 1-6 alkyl-carbamoyl group, sulfo group, alkylsulfonyl group, phenyl group and 
phenyloxy group and the like are preferable. Of these, (i) phenyl group optionally having substituents selected from 
halogen atom, alkoxy group and optionally halogenated alkyl group or (ii) 5 or 6-membered aromatic hete- 
rocyclic group (particularly, thienyl group) containing, besides carbon atom, 1 to 3 heteroatom(s) selected from nitrogen 
atom, oxygen atom and sulfur atom are preferable. 

[0059] Ar 1 and Ar 2 are more preferably phenyl group optionally having substituents selected from halogen atom, 
alkoxy group and optionally halogenated alkyl group, particularly preferably phenyl group optionally substi- 
tuted by halogen atom or alkoxy group. 

[0060] As P and Q, alkylene group or C 2 ^ alkenylene group, which optionally contain ether oxygen or ether 
sulfur in a carbon chain, and the like are preferable. Of these, alkylene group or C 2 ^ alkenylene group is preferable 
and particularly, C^. 6 alkylene group (e.g., methylene, ethylene, trimethylene, tetramethylene and the like) is generally 
used. 

[0061] As P, C 3 . 5 alkylene group (e.g., trimethylene, tetramethylene and the like) and the like are preferable, and 
particularly, trimethylene and tetramethylene are preferable. 

[0062] As Q, .3 alkylene group (e.g. , methylene, ethylene, trimethylene) and the like are preferable, and particularly, 
methylene is preferable. 

[0063] As the acyl group represented by R 1 , a group represented by -CO-R 8 or -CONH-R a (R a is as defined above), 
and the like are preferable. 

[0064] As the "hydrocarbon group optionally having substituents" represented by R 1 and R a f for example, (i) 
alkyl group, (ii) C 2 ^ alkenyl group, (i»0 C 2 . 6 alkynyl group, (iv) C^g cycloalkyl group optionally fused with benzene ring, 
(v) Cg_ 14 aryl group or (vi) C 7 . 1B aralkyl group and the like, each of which optionally has 1 to 3 substituent(s) selected 
from halogen atom, C U3 alkylenedioxy group, nitro group, cyano group, optionally halogenated alkyl group, op- 
tionally halogenated C3_g cycloalkyl group, optionally halogenated alkoxy group, optionally halogenated 
alkyhthio group, hydroxy group, amino group, mono-C^g alkylamino group, di-C^ alkylamino group, C,^ alkyl-carb- 
onylamino group (e.g., acetylamino, propionylamino, butyrylamino and the like), formyl group, alkyl-carbonyl 
group, alkyl-carbonyloxy group, carboxyl group, Cj.g alkoxy-carbonyl group, carbamoyl group, mono-C^g alkyl- 
carbamoyl group, di-C^ alkyl-carbamoyl group, sulfo group, alkylsulfonyl group, alkylsulfinyl group, C 6 . 10 
aryl group, C 6 . 10 aryloxy group and 5 to 7-membered heterocyclic ring (e.g., thienyl, furyl, pyridyl and the like) is pref- 
erable. 

[0065] Of the above-mentioned examples, as R 1 , (i) C^g alkyl group optionally having 5 or 6-membered nitrogen- 
containing heterocyclic group (e.g., pyridyl group), (ii) C^g aralkyl group optionally having nitro, amino orC^ alkoxy- 
carbonyl (particularly benzyl group), (iii) cyclohexyl group fused with benzene ring optionally having alkoxy and 
the like are preferable. 

[0066] As the "alkyl group optionally having substituents" represented by R 2 , for example, C,. 6 alkyl group (particu- 
larly 0^3 alkyl group such as methyl and the like) optionally having 1 to 3 substituent(s) selected from the group 
consisting of halogen atom, nitro group, cyano group, optionally halogenated cycloalkyl group, optionally halo- 
genated alkoxy group, optionally halogenated alkylthio group, hydroxy group, amino group, mono-C^ 
alkylamino group, di-C^g alkylamino group, alkyl-carbonylamino group, formyl group, Cj.g alkyl-carbonyl group, 
Ci.6 alkyl-carbonyloxy group, carboxyl group, C^g alkoxy-carbonyl group, carbamoyl group, mono-C^ alkyl-car- 
bamoyl group, di-C^ alkyl-carbamoyl group, sulfo group, alkylsulfonyl group, C^. s alkylsulfinyl group and Cg_ 10 
aryl group, and the like are preferable. 

[0067] As the "alkylcarbonyl group optionally having substituents" represented by R 2 , for example, alkyl-carbonyl 
group (e.g., formyl, acetyl and the like) optionally having 1 to 3 substituent(s) selected from the group consisting of 
halogen atom, nitro group, cyano group, optionally halogenated C3_g cycloalkyl group, optionally halogenated 
alkoxy group, optionally halogenated alkylthio group, hydroxy group, amino group, mono-C^ alkylamino group. 
di-C^ alkylamino group, alkyl-carbonylamino group, formyl group, alkyl-carbonyl group, C,^ alkyl-carbon- 
yloxy group, carboxyl group, C t _g alkoxy-carbonyl group, carbamoyl group, mono-C^ alkyl-carbamoyl group, di-C^ 
alkyl-carbamoyl group, sulfo group, C^g alkylsulfonyl group, alkylsulfinyl group and Cg_ 10 aryl group, and the like 
are preferable. 

[0068] As R 2 , (i) hydrogen atom, (ii) alkyl group (e.g., methyl), (iii) C^g aralkyl group (e.g., benzyl) and the like 
are preferable. 

[0069] As the "monocyclic or fused nitrogen-containing heterocyclic group optionally having substituents" formed by 
R 1 and R 2 together with the adjacent nitrogen, for example, 

(i) a group represented by the formula 
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— N V V 1 



wherein ring A 1 is 4 to 8-membered ring optionally substituted by hydroxy or oxo, V 1 is a group represented by 
the formula >0, >C(W 1 )-W a1 or >N-W 1 (W 1 is (a) hydrogen atom, (b) C 6 . 14 aryl group optionally having 1 or 2 
substituent(s) selected from the group consisting of halogen atom, optionally halogenated C U6 alkyl group and 
optionally halogenated alkoxy group, (c) alkyl group optionally having 1 or 2 C^ 0 aryl group(s) or (d) 
pyridyl group, W 31 is hydrogen atom, hydroxy group or alkyl group), 
(ii) a group represented by the formula 




wherein ring B 1 is monocyclic or bicyclic 5 to 1 0-membered ring optionally substituted by oxo group or 1 or 2 
alkyl group(s), ring D 1 is benzene ring optionally having 1 or 2 substituent(s) selected from the group consisting 
of C^g alkyl group, alkoxy group and C^_ G alkyt-carbonyl group, and 
(iii) a group represented by the formula 




wherein ring E 1 is benzene ring optionally having 1 to 3 substituent(s) selected from alkylenedioxy group, 
nitro group, alkoxy group, amino group, alkyi-carbonylamino group and C^e alkoxy-carbonyl group, X 1 
is -CH 2 - or -CO-, Y 1 is -CH 2 - or -O-) and the like are preferable. 

[0070] As the acyl group represented by R 3 , a group represented by -COR a or -CONH-R 3 (R a is as defined above) 
and the like are preferable. 

[0071] As the "hydrocarbon group optionally having substituents" represented by R a or R 3 , for example, (i) alkyl 
group, (ii) C 2 . 6 alkenyl group, (iii) C 2 _ 6 alkynyl group, (iv) cycloalkyl group optionally fused with benzene ring, (v) 
C5_ 14 aryl group or (vi) C 7 . 16 aralkyl group, each optionally having 1 to 3 substituent(s) selected from, for example, 
halogen atom, C^ 3 alkylenedioxy group, nitro group, cyano group, optionally halogenated alkyl group, optionally 
halogenated C 3 ^ cycloalkyl group, optionally halogenated alkoxy group, optionally halogenated alkylthio 
group, hydroxy group, amino group, mono-C^ alkylamino group, di-C-,^ alkylamino group, alkyl-carbonylamino 
group (e.g., acetylamino, propionylamino, butyrylamino and the like), formyl group, alkyl-carbonyl group, 
alkyl-carbonyloxy group, carboxyl group, C % . s alkoxy-carbonyl group, carbamoyl group, mono-C^ alkyl-carbamoyl 
group, di-C^ alkyl-carbamoyl group, sulfo group, C^. 6 alkylsulfonyl group, C^g alkylsulfinyl group, C 6 . 10 aryl group, 
Ce-10 aryloxy group and 5 to 7-membered heterocyclic ring (e.g., thienyl, furyl, pyridyl and the like) and the like are 
preferable. 

[0072] As the acyl group represented by R 3 , for example, -CO-R a (R a is as defined above) and the like are preferable, 
and particularly, -CO-FF (R c is (1) alkyl group, (2) C 2 ^ alkenyl group, (3) C 2 ^ alkynyl group, (4) cycloalkyl 
group, (5) C 6 . 14 aryl group or (6) C 7 . 16 aralkyl group, each optionally having 1 to 5 substituent(s) selected from the 
group consisting of halogen atom, C^_ 3 alkylenedioxy group, nitro group, cyano group, optionally halogenated 
alkyl group, optionally halogenated C 3 ^ cycloalkyl group, optionally halogenated alkoxy group, optionally halo- 
genated alkylthio group, hydroxy group, amino group, mono-C,^ alkylamino group, di-C^ alkylamino group, 
alkyl-carbonylamino group, formyl group, alkyl-carbonyl group, alkyl-carbonyloxy group, carboxyl group, 
alkoxy-carbonyl group, carbamoyl group, mono-C^ alkyl-carbamoyl group, di-C^g alkyl-carbamoyl group, sulfo group, 
alkylsulfonyl group, alkylsulfinyl group, C^q aryl group, C^q aryloxy group and 5 to 7-membered heterocyclic 
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ring (e.g., thienyl, fury I, pyridyl and the like) is preferable. 

[0073] As R 0 , for example, C 7 . 16 aralkyl group optionally having 1 to 3 substituent(s) selected from halogen atom, 
C1-3 alkylenedioxy group, nitro group, cyano group, optionally halogenated alkyl group, optionally halogenated 
C 3 _ 6 cycloalkyl group, optionally halogenated alkoxy group, optionally halogenated alkyfthio group, hydroxy 
group, amino group, mono-C^ alkylamino group, di-C^e alkylamino group, alkyl-carbonylamino group (e.g., 
acetylamino,propionylamino,butyrylaminoandthe like), formy I group, C^e alkyl-carbonyl group, C^alkyl-carbonyloxy 
group, carboxyl group, alkoxy-carbonyl group, carbamoyl group, mono-C^ alkyl-carbamoyl group, di-C 1-6 alkyl- 
carbamoyl group, sulfo group, alkylsulfonyl group, alkylsulfinyl group, C 6 . 10 aryl group and C^ 0 aryloxy 
group, and the like are preferable. Particularly, C 7 _ 16 aralkyl group optionally substituted by 1 to 3 halogen atom(s) or 

alkoxy group is preferable. 
[0074] As R 3 , 

(i) hydrogen atom; 

(ii) a group represented by the formula -COR 5 (R 5 is (a) hydrogen atom, (b) carboxyl group, (c) alkyl group 
(particularly, C^ 3 alkyl group such as methyl, ethyl and the like), (d) C 5 ^ cycloalkyl group (e.g., cyclopentyl and 
cyclohexyl) optionally having alkoxy (e.g., methoxy) and fused with benzene ring, (e) 5 or 6-membered aro- 
matic heterocyclic group containing, besides carbon atom, 1 to 3 heteroatom(s) selected from the group consisting 
of nitrogen atom, oxygen atom and sulfur atom (e.g., pyridyl, thienyl, furyl, pyrrolyl, thiazolyl and the like), which 
optionally has 1 or 2 substituent(s) selected from the group consisting of halogen atom (e.g., bromine and the like), 
C 6-io ar y' 9 r ° u P (e.g.. phenyl and the like), C^q aryl-carbonylamino group (e.g., benzoylamino and the like)); 

(iii) a group represented by the formula -CO-Alko-R 6 [Alko is C«|_5 alkylene group optionally having hydroxy group, 
preferably a group represented by the formula (CH 2 )r 1 (r 1 is an integer of 1 to 3) ; R 6 is (a) C 6 . 10 aryl group (e.g., 
phenyl) optionally having 1 or 2 substituent(s) selected from the group consisting of halogen atom, optionally 
halogenated alkyl (e.g., trifluoromethyl), nitro, alkoxy (e.g., methoxy, ethoxy), alkylenedioxy (e.g., 
methylenedioxy) and C 6 . 10 aryl group (e.g., phenyl), (b) C^ Q aryloxy group (e.g., phenyloxy) , (c) 5 or 6-membered 
aromatic heterocyclic group (e.g., pyridyl) containing, besides carbon atom, 1 or 2 heteroatom(s) selected from 
nitrogen atom, oxygen atom and sulfur atom, (d) C^. 6 alkyl-carbonyl group (e.g., acetyl), (e) carboxyl group, (f) 

alkoxy-carbonyl group (e.g., C U3 alkoxy-carbonyl such as methoxycarbonyl, ethoxycarbonyl and the like), (g) 
amino optionally having 1 or 2 substituent(s) selected from the group consisting of alkyl (e.g., C U3 alkyl such 
as methyl, ethyl and the like) and C^g alkyl-carbonyl (e.g., acetyl), (h) 5 to 7-membered heterocyclic ring optionally 
having hydroxy, (i) C 7 . 16 aralkyloxy group (e.g., benzyloxy), (j) C^q aryl-carbonyl group (e.g., benzoyl), (k) 
alkyl-carbonyloxy group (e.g., acetoxy)]; 

(iv) a group represented by the formula 



wherein Qa is a group represented by the formula -(CH 2 )s- (s is an integer of 1 to 3) or -(CH 2 )t-CH= (t is an integer 
of 0 to 2), R 7 is hydrogen atom or alkoxy-carbonyl group (e.g., alkoxy-carbonyl group such as methox- 
ycarbonyl, ethoxycarbonyl and the like) ; 
(v) a group represented the formula 



wherein R 8 is (a) hydrogen atom, (b) alkyl group (e.g., alkyl group such as methyl, ethyl, propyl and the 
like) optionally having substituents selected from the group consisting of alkoxy-carbonyl (e.g., alkoxy- 
carbonyl such as methoxycarbonyl, ethoxycarbonyl and the like), morpholino and mono- or di-C^ alkylamino (e. 
g., methylamino, ethylamino, dimethylamino, diethylamino), (c) alkoxy-carbonyl group (e.g., C^. 3 alkoxy-car- 
bonyl group such as methoxycarbonyl, ethoxycarbonyl and the like), (d) a group represented by the formula -COR 11 
(R* 1 is C 6 . 10 aryl group(e.g., phenyl, naphthyl) optionally having halogen atom (e.g., chlorine) or 5 or 6-membered 
heterocyclic group (e.g., pyridyl) containing, besides carbon atom, 1 or 2 heteroatom(s) selected from the group 
consisting of nitrogen atom, oxygen atom and sulfur atom), (e) a group represented by the formula -COfCI-yr 1 - 
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R* ( r i is an integer of 1 to 3, R e is alkoxy-carbonyl group (e.g., alkoxy-carbonyl group such as methox- 
ycarbonyl, ethoxycarbonyl and the like) or 5 or 6-membered heterocyclic group (e.g., pyridyl and the like) contain- 
ing, besides carbon atom, 1 or 2 heteroatom(s) selected from nitrogen atom, oxygen atom and sulfur atom) or (f) 
a group represented by -CONH-R* (R 1 is alkyl group (e.g., alkyl group such as methyl, ethyl and the like) 
or C6_ 14 aryl group (e.g., phenyl, naphthyl and the like); 

(vi) a group represented by the formula -COOR 9 (R 9 is optionally halogenated C^. G alkyi group (e.g., methyl, ethyl, 
trifluoromethyl)); 

(vii) a group represented by the formula 



wherein R 10 is hydrogen atom, alkoxy-carbonyl group (e.g., alkoxy-carbonyl group such as methoxycar- 
bonyl, ethoxycarbonyl and the like), mono- or di-C^ alkyl-carbamoyl group (e.g., methylcarbamoyl, ethylcar- 
bamoyl, dimethylcarbamoyl, diethylcarbamoyl), optionally halogenated nicotinoyl group or optionally halogenated 
isonicotinoyl group; 

(viii) a group represented by the formula -CONR 11 -R 12 (R 11 is hydrogen atom or C t< alkyl group (e.g., alkyl 
group such as methyl, ethyl and the like), R 12 is alkyl group (e.g., alkyl group such as methyl, ethyl, propyl 
and the like) optionally having substituents selected from the group consisting of (a) hydroxy, (b) amino, (c) mono- 
or di-C^ 6 alkyl-amino (e.g., methylamino, ethylamino, dimethylamino, diethylamino), (d) aikyl-carbonyl (e.g., 
C t 3 alkyl-carbonyl such as acetyl, ethylcarbonyl and the like), (e) alkoxy-carbonyl (e.g., C U3 alkoxy-carbonyl 
such as methoxycarbonyl, ethoxycarbonyl and the like), (f) alkyl-carbonyloxy (e.g., alkyl-carbonyloxy 
such as acetyloxy, ethylcarbonyloxy and the like), (g) sulfamoyl, (h) 5 to 7-membered heterocyclic group optionally 
substituted by oxo and (i) C 6 . 14 aryl (e.g., phenyl)); 

(ix) a group represented by the formula 



wherein R 13 is (a) hydrogen atom, (b) C^ 6 alkyl group (e.g., alkyl group such as methyl, ethyl, propyl and the 
like) optionally having substituents selected from the group consisting of a hydroxy and alkoxy-carbonyl (e. 
g., 0^3 alkoxy-carbonyl such as methoxycarbonyl, ethoxycarbonyl and the like) , (c) aralkyl group (e.g., 
benzyl), (d) alkyl-carbonyl group (e.g., aikyl-carbonyl group such as acetyl, ethylcarbonyl and the like) 
optionally having substituents selected from the group consisting of a halogen atom (e.g., fluorine, chlorine) and 

6 alkoxy-carbonyl (e.g., alkoxy-carbonyl such as methoxycarbonyl, ethoxycarbonyl and the like) or (e) 
alkyl-carbamoyl group(e.g., alkyl-carbamoyl group such as methylcarbamoyl, ethylcarbamoyl and the like) 
optionally having C us alkoxy-carbonyl (e.g., C n _ 3 alkoxy-carbonyl such as methoxycarbonyl, ethoxycarbonyl and 
the like); 

(x) a group represented by the formula 



wherein R 14 is C,_ s alkyl group (e.g., alkyl group such as methyl, ethyl, propyl and the like) or C 7 . 16 aralkyl 

group (e.g., benzyl) ; 

(xi) a group represented by the formula 
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R 



15 



CO N F 




wherein ring F is 5 to 7-membered non-aromatic heterocyclic group (particularly piperidyl) optionally fused with 
benzene ring, R 15 is hydrogen atom, C 1-6 alkoxy-carbonylamino group (e.g., alkoxy-carbonylamino group 
such as methoxycarbonylamino, ethoxycarbonylamino and the like) or optionally halogenated C^ B alkyl-carbon- 
ylamino group (e.g., optionally halogenated ^ alkoxy-carbonylamino group such as methylcarbonylamino, ethyl- 
carbonylamino, trifluoromethylcarbonylamino and the like); 
(xii) a group represented by the formula 



wherein R 16 is (a) alkyl group (e.g., C^ 3 alky! group such as methyl, ethyl, propyl and the like) optionally 
having substituents selected from the group consisting of hydroxy and C^e alkoxy-carbonyl (e.g., alkoxy- 
carbonyl such as methoxycarbonyl, ethoxycarbonyl and the like) (b) formyl group, (c) alkoxy-carbonyl group 
(e.g., C^ 3 alkoxy-carbonyl group such as methoxycarbonyl, ethoxycarbonyl and the like) or (d) 5 or 6-membered 
heterocyclic ring-carbonyl group containing, besides carbon atom, 1 to 3 heteroatom(s) selected from the group 
consisting of nitrogen atom, oxygen atom and sulfur atom (e.g., morpholinocarbonyl group); 

(xiii) a group represented by the formula -S0 2 -R 17 (R 17 is (i) alkyl group(e.g., C^ 3 alkyl group such as methyl, 
ethyl and the like) optionally having 5 or 6-membered heterocyclic group (e.g., 5 or 6-membered cyclic amino 
group), (ii) C 2 ^ alkenyl group (e.g., ethenyl group) or (iii) C 6 . 14 aryl group (e.g., phenyl, naphthyl) optionally having 
Ci_ 6 alkyl (e.g., alkyl such as methyl, ethyl and the like)); 

(xiv) C 7 . 16 aralkyl group (preferably benzyl group) optionally having t to 3 halogen atom(s) (e.g., fluorine, chlorine 
and the like, preferably fluorine) or C^_ 6 alkoxy group (e.g., methoxy and the like); and 

(xv) C^b alkyl group (preferably C^. 3 alkyl group such as methyl and the like) substituted by 5 or 6-membered 
heterocyclic group (e.g., thienyl) containing, besides carbon atom, 1 to 3 heteroatom(s) selected from the group 
consisting of nitrogen atom, oxygen atom and sulfur atom, and the like are preferable. 

As preferable examples of R 3 , moreover, the following group and the like are mentioned. 

(xvi) a group represented by the formula 




R' 



,24 



CO 




N 



wherein the symbols are as defined above; 
(xvii) a group represented by the formula 




wherein the symbols are as defined above; 
(xviii) a group represented by the formula 
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-CCWUk-NR -CO-Alk 2 -0-Alk 3 -R 

wherein the symbols are as defined above; 

(xix) a group represented by the formula 

-CO-Alkg-NR^-CO-Alka-R 29 

wherein the symbols are as defined above; 

(xx) a group represented by the formula 

-CO-Alk-NR 27 -CO-Alk 2 -NR 30 -A!k 3 -R 31 

wherein the symbols are as defined above; 

(xxi) a group represented by the formula 

-CO-Alk-NR 27 -CO-Alk 2 -NR 32 -CO-aAlk 3 -R 31 

wherein the symbols are as defined above; 

(xxii) a group represented by the formula 

-CO-Alk-CO-NR 27 -Alk 2 -R 31 

wherein the symbols are as defined above; and 

(xxiii) a group represented by the formula 

-C0-Alk-0-C00-Alk 2 -R 31 

wherein the symbols are as defined above. 

[0075] As the "alkyl group optionally having substituents" represented by R 4 , for example, alkyl group optionally 
having 1 to 3 substituent(s) selected from halogen atom, nitro group, cyano group, optionally halogenated C3_ 6 cy- 
cloalkyl group, optionally halogenated alkoxy group, optionally halogenated alkylthio group, hydroxy group, 
amino group, mono-C^ alkylamino group, di-C^ alkylamino group, C^ 6 alkyl-carbonylamino group (e.g., acetylami- 
no, propionylamino, butyrylamino and the like), carboxyl group, C^g alkoxy-carbonyl group, carbamoyl group, mo- 
no-C^e alkyl-carbamoyl group, di-C^ alkyl-carbamoyl group, sulfo group, alkylsulfonyl group, alkylsulfinyl 
group and C^q aryl group, and the like are preferable. 

[0076] As the "alkylcarbonyl group optionally having substituents" represented by R 4 , for example, alkyl-carbonyl 
group (e.g., acetyl, ethylcarbonyl, propylcarbonyl and the like) optionally having 1 to 3 substituent(s) selected from 
halogen atom, nitro group, cyano group, optionally halogenated C3_ 6 cycloalkyl group, optionally halogenated 
alkoxy group, optionally halogenated alkylthio group, hydroxy group, amino group, mono-C^ alkylamino group, 
di-C^ alkylamino group, alkyl-carbonylamino group (e.g., acetylamino, propionylamino, butyrylamino and the 
like), carboxyl group, alkoxy-carbonyl group, carbamoyl group, mono-C^ alkyl-carbamoyl group, di-C^ alkyl- 
carbamoyl group, sulfo group, C 1j6 alkylsulfonyl group, alkylsulfinyl group and C^q aryl group, and the like are 
preferable. 

[0077] As R 4 , hydrogen atom, O,^ alkyl group (e.g., C U2 alkyl group such as methyl, ethyl and the like) and the like 
are preferable. Of these, hydrogen atom and methyl group are preferable, and hydrogen atom is particularly preferable. 
[0078] The monocyclic or fused nitrogen-containing heterocyclic group optionally having substituents, which is 
formed by R 3 and R 4 together with the adjacent nitrogen atom is, for example, a group represented by the formula 
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wherein R 18 is halogen atom, oxo group, optionally halogenated C^. s alkyl group or optionally halogenated C^ alkoxy 
group, and the like are preferable. 
[0079] As j, 0 is preferable. 

[0080] Furthermore, a compound used for the preparation of the present invention, a compound wherein preferable 
groups represented by the aforementioned symbols are optionally combined and the like are preferably used. Specific 
examples include the following compounds and the like. 

(1 ) A compound represented by the formula 




wherein R 19 is (i) hydrogen atom, (ii) carboxyl, (iii) C^_ 6 alkoxy-carbonyl group (e.g., C^g alkoxy-carbonyl such as 
methoxycarbonyl, ethoxycarbonyl and the like), (iv) alkyl group (e.g., C t . 3 alkyl group such as methyl, ethyl, 
propyl and the like) optionally having substituents selected from the group consisting of carboxyl, alkyl-carb- 
onyl (e.g., C t _ 3 alkyl-carbonyl such as acetyl, ethylcarbonyl and the like), alkoxy-carbonyl (e.g., C t _3 alkoxy- 
carbonyl such as methoxycarbonyl, ethoxycarbonyl and the like), C V6 alkoxy-carbonylamino (e.g., methoxycarb- 
onylamino, ethoxycarbonylamino, propoxycarbonylamino, butoxycarbonylamino, t-butoxycarbonylamino) and 
C 7 . 16 aralkyloxy-carbonylamino (e.g., benzyloxycarbonylamino), (v) a mono- or di-C^ alkylamino group (e.g., 
mono- or di-C 1n3 alkylamino such as methylamino, ethylamino, dimethylamino, diethylamino and the like) or (iv) 
c e-i4 aryloxy group (e.g., phenyloxy), P 1 is alkylene group, Q 1 is C,_ 3 alkylene group, X 2 is CH, C-OH or N, 
Y 2 is hydrogen atom, halogen atom (e.g., fluorine, chlorine), optionally halogenated Cj.g alkyl group (e.g., optionally 
halogenated C^g alkyl group such as methyl, ethyl, propyl, trifluoromethyl and the like) or Oj_6 alkoxy group (e.g., 
alkoxy group such as methoxy, ethoxy and the like), and Z is CO, SO or SOg (preferably CO)], or a salt thereof. 
(2) A compound represented by the formula 




wherein R 20 is (i) hydrogen atom or (ii) C^ alkyl group (e.g., C^ alkyl group such as methyl, ethyl, propyl and 
the like) optionally having substituents selected from the group consisting of C t ^ alkoxy-carbonylamino (e.g., 
methoxycarbonylamino, ethoxycarbonylamino, propoxycarbonylamino, butoxycarbonylamino, t-butoxycarbo- 
nylamino) and C7. 16 aralkyloxy-carbonylamino (e.g., benzyloxycarbonylamino), P 2 is Ci_g alkylene group (e.g., 
methylene, ethylene and trimethylene, preferably tri methylene), X 3 is CH, C-OH or N (preferably CH), Y 3 is hydro- 
gen atom, halogen atom (e.g., fluorine, chlorine) or C^ alkoxy group (e.g., methoxy, ethoxy, propoxy), or a salt 
thereof. 

(3) A compound represented by the formula 
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wherein R 21 is nitrogen-containing heterocyclic group represented by (i) the formula 




wherein X 4 is CH or N, and Y 4 is hydrogen atom, halogen atom or alkoxy group, or (ii) the formula 




wherein ring E 2 is benzene ring optionally having 1 to 3 alkoxy (e.g., C^. 3 alkoxy such as methoxy and the 
like), R 22 is (i) hydrogen atom, (ii) C 7 . 1B aralkyl group (e.g., benzyl), (iii) a formyl group, (iv) alkyl-carbonyl 
group (e.g., alkyl-carbonyl such as acetyl, ethylcarbonyl and the like), (v) Ce_ 14 aryl-carbonyl group (e.g., 
phenylcarbonyl) optionally having C-,^ alkyl (e.g., C^. 3 alkyl such as methyl and the like) or (vi) 

^6-14 aryl-sulfonyl 

group (e.g., phenylsulfonyl, naphthylsulfonyl) optionally having 1 to 4 C^e alkyl (e.g., alkyl such as methyl 
and the like), P 3 is C^. 3 alkylene group (e.g., methylene, ethylene, trimethylene, preferably tri methylene), Q 3 is 

alkylene group (e.g., methylene, ethylene, trimethylene) or a salt thereof. 
(4) A compound represented by the formula 




wherein P 5 and Q 5 are the same or different and each is alkylene group (e.g., methylene, ethylene, trimeth- 
ylene); Y 6 , Y 7 and Y 8 are the same or different and each is hydrogen atom, halogen atom (e.g., fluorine, chlorine), 
optionally halogenated alkyl group (e.g., methyl, ethyl, trifluoromethyl) or optionally halogenated alkoxy 
group (methoxy, ethoxy, trifluoromethoxy); other symbols are as defined above, or a salt thereof. 
(5) A compound represented by the formula 
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wherein the symbols in the formula are as defined above, or a salt thereof. 

[0081] More preferable compounds are exemplified by, but not limited to, the following and the like. 
Reference Example IA-1 : 1-(5-amino-4,4-diphenylpentyl)-4-phenylpiperidtne 

Reference Example IA-2: 3,4-dihydro-6-methoxy-1'-(5-amino-4,4-diphenylpentyl)spiro[naphthalene-2(1 HJ^-pip- 
eridine] 

Reference Example IA-3: 1- [5-amino-4-(4-methoxyphenyl)-4-phenylpentyl]-4-phenylpiperidine 

Reference Example IA-4: 1- [5-amino-4,4-bis(4-chlorophenyl)-pentyl]-4-(4-fluorophenyl)pipera2ine 

Reference Example IA-5: 3,4-dihydro-6-methoxy-1'- (6-amino-4,4-diphenylhexyl)spiro[naphthalene-2(1H),2'-pip- 

eridine] 

Reference Example IA-6:3,4-dihydro-6,7-dimethoxy-r-(7-amino-4,4-diphenylheptyl)spiro [naphthalene-2(1 H),2*- 
piperidine] 

Reference Example IIA-1 :1-(N,N-dimethylamino)-4,4<iiphenyl-5-(formylamino)pentane 
Reference Example IIA-2: 1-(N-benzyl-N-methylamino)-4,4-diphenyl-5-(formylamino)pentane hydrochloride 
Reference Example IIA-3: 4,4-diphenyl-5-formylamino-1-(morpholino)pentane hydrochloride 
Reference Example IIA-4: 4,4-diphenyl-5-formylamino-1 -(2,3,4,5-tetrahydro-IH-3-benzazepin-3-yl)pentane hydro- 
chloride 

Reference Example IIA-5: 4,4-diphenyl-5-formylamino-1-(4-phenylpiperidino)pentane hydrochloride 

Reference Example IIA-6: 1-[4-(4-fluorophenyl)piperazin-1-yl]-5-formylamino-4,4-diphenylpentane dihydrochlo- 

ride 

Reference Example IIA-7: 3,4-dihydro-6-methoxy-V-(5-formytamino-4,4<liphenylpentyl)spiro{naphthalene-2(1 H), 
^-piperidine] di hydrochloride 

Reference Example IIA-8: 1-benzylamino-4,4-diphenyl-5-(tosylamino)pentane hydrochloride 
Reference Example MA-9: 1-(N-benzyl-N-methylamino)-4,4-diphenyl-5-(tosylamino)pentane hydrochloride 
Reference Example IIA-10: 4,4-diphenyl-1-(3-nitrobenzylamino)-5-(tosylamino)pentane hydrochloride 
Reference Example IIA-1 1: 1-(3-aminobenzylamino)-4,4-diphenyl-5-(tosytamino)pentane 
Reference Example HA-1 2: 4,4-diphenyl-1 -[3-(methoxycarbonyl)-benzylamino]-5-(tosylamino)pentane hydrochlo- 
ride 

Reference Example IIA-1 3: 4,4-diphenyl-1-(2-picolylamino)-5-(tosylamino)pentane dihydrochloride 
Reference Example IIA-14: 4,4-diphenyl-1-(1-hexamethyleneimino)-5-(tosylamino)pentane hydrochloride 
Reference Example IIA-1 5: 4,4-diphenyl-1-(4-phenylpiperazin-1-yl)-5-(tosylamino)pentane 
Reference Example IIA-1 6: 4,4-diphenyl-1-[4-(2-methoxyphenyl)-piperazin-1-yl]-5-(tosylamino)pentane hydro- 
chloride 

Reference Example IIA-17; 4,4-diphenyl-5-mesylamino-1-(4-phenylpiperidino)pentane hydrochloride 

Reference Example IIA-1 8: 5-benzenesulfonylamino-4,4-diphenyl-1-(4-phenylpiperidino)pentane 

Reference Example IIA-19: 4,4-diphenyl-1-(4-phenylpiperidino)-5-(2,4,6-trimethylbenzenesulfonylamino)pentane 

Reference Example IIA-20: 4,4-diphenyl-1 -(4-phenylpiperidino)-5-(2,4,6-triisopropylbenzenesulfonylamino)pen- 

tane 

Reference Example IIA-21: 4,4-diphenyl-5-(1-naphthylsulfonylamino)-1-(4-phenylpiperidino)pentane 
Reference Example IIA-22: 4,4-diphenyl-5-(2-naphthylsulfonylamino)-1-(4-phenylpiperidino)pentane 
Reference Example IIA-23: 3,4-dihydro-6-methoxy-1'-(5-acetylamino-4,4-diphenylpentyl)spiro[naphthalene-2 
(1H),2*-piperidine] dihydrochloride 

Reference Example IIA-24: 3,4-dihydro-6-methoxy-1 '-(S-tosylamino-M-diphenylpentylJspiro [naphthalene-2(1 H), 
2 , -piperidine] dihydrochloride 

Reference Example IIA-25: 4-(4-chlorophenyl)-5-formylamino-4-phenyl-1 -(4-phenylpiperidino)pentane hydrochlo- 
ride 

Reference Example IIA-26: 4- (4-chlorophenyl)-5-formylamino-4-phenyl-1-(4-phenylpiperazin-1-yl)pentane dihy- 
drochloride 
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Reference Example IIA-27: 4-(4-chlorophenyl)-1-[4-(4-fiuorophenyl)pipe^ 
tane di hydrochloride 

Reference Example IIA-28: 4-(4-chlorophenyl)-1- [4-(diphenyimethyl)piperazin-1-yl]-5-formylamino-4-phenylpen- 
tane 

Reference Example IIA-29: 5-formylamino-4-(4-methoxyphenyl)-4-phenyl-1-(4-phenylpiperidino)pentane hydro- 
chloride 

Reference Example IIA-30: 4-(4-methoxyphenyl)-5-(1-naphthyisulfonylamino)-4-phenyl-1- (4-phenylpiperidino) 
pentane hydrochloride 

Reference Example IIA-31 : 4,4-bis(4-chlorophenyl)-1-[4-(4-fluorophenyl)piperazin-1-yl]-5-(formylamino)pentane 
di hydrochloride 

Reference Example IIA-32: 4,4-bis(4-chlorophenyl)-1 -[4- (4-fluorophenyl)piperazin-1-yl]-5-(mesylamino)pentane 
di hydrochloride 

Reference Example IIA-33: 4,4-bis(4-chlorophenyl)-1 -[4-(4-f luorophenyl)piperazin-1 -yl]-5-(tosylami no) pentane di- 
hydrochloride 

Reference Example IIA-34: 1-[4-(4-fluorophenyl)piperazin-1-yll-6-formylamino-5,5-diphenylhexane dihydrochlo- 
ride 

Reference Example IIA-35: 1-[4-(4-fluorophenyl)piperazin-1-yl]-6-formylamino-4,4-diphenylhexane dihydrochlo- 
ride 

Reference Example IIA-36: 4,4-diphenyl-1-(4-phenylpiperidino]-6-(tosylamino)hexane hydrochloride 
Reference Example IIA-37: 3,4-dihydro-6-methoxy-1'-(6-acetylamino-4,4-diphenylhexyl) spiro[naphthalene-2 
(1 H^-piperidine] dihydrochloride 

Reference Example IIA-38: 3 f 4-dihydro-6-methoxy-1'-(6-tosylamino-4,4-diphenylhexyl)spiro [naphthalene-2(1 H), 
2*-piperidine] hydrochloride 

Reference Example HA-39: 3,4-dihydro-6-methoxy-1'-(6-benzylamino-4,4-<jiphenylhexyl)spiro[naphthalene-2 
(1 H^-piperidine] dihydrochloride 

Reference Example 1 B-1 : 5-[4-(4-chlorophenyl)-4-hydroxypiperidino]-1 -formyiamino-2,2-diphenylpentane hydro- 
chloride 

Reference Example 1B-2: 5-[4-(4-fluorophenyl)piperazin-1-yl]-1-formylamino-2 l 2-diphenylpentane dihydrochlo- 
ride 

Reference Example 1B-3: 1-formylamino-5-(4-hydroxy-4-phenylpiperidino)-2,2-diphenylpentane hydrochloride 
Reference Example 1 B-4: 5-[4-(4-trifluoromethylphenyl)-4-hydroxypiperidino]-1-formylamino-2 ? 2-diphenylpen- 
tane hydrochloride 

Reference Example 1 B-5: 5-[4-[3,5-bis(trifluoromethyl)phenyl]-4-hydroxypiperidino]-1-formylamino-2,2-diphe- 
nylpentane hydrochloride 

Reference Example 1 B-6: 5-[4-(3,5-dichlorophenyl)-4-hydroxypiperidino]-1-formylamino-2,2-diphenylpentane hy- 
drochloride 

Reference Example 1 B-7: 5-[4-(4-chlorophenyl)-1 ,2,3,6-tetrahydropyridin-1-yl]-1-formylamino-2,2-diphenylpen- 
tane hydrochloride 

Reference Example 1B-8: 1-formylamino-2,2-diphenyl-5-(4-phenylpiperidino)pentane 
Reference Example 1B-9: 5-[4-(4-chlorophenyl)piperidino]-1-formylamino-2,2-diphenylpentane hydrochloride 
Reference Example 1B-10: 7-[4-(4-chlorophenyl)-4-hydroxypiperidino]-1-formylamino-4,4-diphenylheptane hy- 
drochloride 

Reference Example 2B-1 : 5-[4-(4-fluorophenyl)-4-hydroxypiperidino]-1 -formylamino-2,2-diphenylpentane hydro- 
chloride 

Reference Example 2B-2: 1-formylamino-5-[4-hydroxy-4-(4-methoxyphenyl)piperidino]-2,2-diphenylpentane hy- 
drochloride 

Reference Example 2B-3: 1-formylamino-5-[4-hydroxy-4-(2-pyridyl)piperidino]-2,2-diphenylpentane dihydrochlo- 
ride 

Reference Example 3B-1: 1-acetylamino-5-[4-(4-chlorophenyl)-4-hydroxypiperidino]-2,2-diphenylpentane hydro- 
chloride 

Reference Example 3B-2: 1-acetoacetylamino-5-[4-(4-chlorophenyl)-4-hydroxypiperidino]-2,2-diphenylpentane 
hydrochloride 

Reference Example 3B-3: ethyl N-[5-[4-(4-chlorophenyl)-4-hydroxypiperidino]-2,2-diphenylpentyl]succinamate hy- 
drochloride 

Reference Example 3B-4: N-[5-[4-(4-chlorophenyl)-4-hydroxypiperidino]-2,2-diphenylpentyl]succinamic acid 
Reference Example 3B-5: 1 -{5-[4-(4-chio raphe nyl)-4-hydroxypiperidino]-2,2-di phenyl pentyl]-3-ethylurea 
Reference Example 3B-6: N-[5-[4-(4-chlorophenyl)-4-hydroxypiperidino]-2 > 2-diphenylpentyl]methanesulfonamide 
hydrochloride 
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Reference Example 3B-7: phenyl N-{5-[4-(4-chlorophenyl)-4-hydroxypirjerid^ 
Reference Example 3B-8: 1-acetytamino-5-[4-(4-chlorophenyl)-4-hydroxypiperi 
tane di hydrochloride 

Reference Example 3B-9: ethyl N-[5-[4-(4-chlorophenyl)-4-hydroxypiperidino]-2^-diphenylpentyl]oxamate hydro- 
chloride 

Reference Example 3B-10: ethyl N-[5-[4-{4-chlorophenyl)-4-hydroxypiperidino]-2,2-diphenylpenty0malonamate 
hydrochloride 

Reference Example 3B-11 : ethyl N-[5-[4-(4-ch!orophenyl)-4-hydroxypiperid^ 

Example 1 : benzyl 2-((2 f 2-diphenyl-5-(4-phenylpiperidino)-pentyl)amino)-2-oxoethylcarbamate hydrochloride 
Example 2: tert-butyl 2-((2,2-diphenyl-5-(4-phenylpiperidino)-pentyl)amino)-2-oxoethylcarbamate 
Example 3: 4,4-diphenyl-7-(4-phenylpiperidino)heptylamine di hydrochloride 

Example 4: N-(4,4-diphenyl-7-(4-phenylpiperidino)heptyl)-4-methylbenzenesulfonamide hydrochloride 
Example 5: N-(4,4-diphenyl-7-(4-phenylpiperidino)heptyl)-acetamide hydrochloride 
Example 6: N-benzyl-N-(4,4-diphenyl-7-(4-phenylpiperidino)-heptyl)amine dihydrochloride 
Example 7: N-(4,4-diphenyl-7- (4-phenylpiperidino)heptyl)-N-(3-methoxybenzyl)amine dihydrochloride 
Example 8: N-(4,4-diphenyl-7-(4-phenylpiperidino)heptyl)-N-(2-methoxybenzyl)amine dihydrochloride 
Example 9: N-(4,4-diphenyl-7-(4-phenylpiperidino)heptyl)-N-(2-fluorobenzyl)amine dihydrochloride 
Example 10: N-(4 f 4-diphenyl-7-(4-phenylpiperidino)heptyl)-2-thiophenecarboxamide hydrochloride 
Example 11 : N-(4,4-diphenyl-7-(4-phenylpiperidino)heptyl)-2-phenylacetamide hydrochloride 
Example 12: N-(4,4-diphenyl-7-(4-phenylpiperidino)heptyl)-N-(2-thienylmethyl)amine dihydrochloride 
Example 13: N-benzyl-N-(4,4"diphenyl"7-(4-phenylpiperidino)-heptyl)-N-methylamine dihydrochloride 
compounds of Example 14 - Example 131. 

[0082] Of the above-mentioned compounds (l) f a compound represented by the formula 




wherein R 23 is alkyl group (e.g., methyl, ethyl, propyl and the like) having Cy.^ aralkyloxy-carbonylamino (e.g., 
benzyloxycarbonylamino) optionally having substituents selected from the group consisting of halogen atom (e.g., 
fluorine atom, chlorine atom, iodine atom), C-,.6 alkoxy (e.g., methoxy, ethoxy) and alkyl (e.g., methyl, ethyl), P 4 
is alkylene group (e.g., methylene, ethylene, tri methylene), X 5 is CH, C-OH or N, Y 5 is hydrogen atom, halogen 
atom (e.g., fluorine atom, chlorine atom, iodine atom) or C^g alkoxy (e.g., methoxy, ethoxy, propoxy); R 26 is hydrogen 
atom or alkyl group; Y 6 and Y 7 are the same or different and each is hydrogen atom, halogen atom (e.g., fluorine 
atom, chlorine atom, iodine atom), optionally halogenated alkyl group (e.g., methyl, ethyl, trifluoro methyl) or op- 
tionally halogenated alkoxy group (methoxy, ethoxy, trifluoromethoxy) and a salt thereof are novel compounds. 
[0083] As R 23 , alkyl group (e.g., methyl, ethyl, propyl) having benzyloxycarbonylamino and the like, and the like 
are preferable. 

[0084] As P 4 , trimethylene is preferable. 

[0085] As Y 5 , hydrogen atom, fluorine atom and methoxy are preferable. 
[0086] As Y 6 and Y 7 , hydrogen atom is preferable. 
[0087] As R 26 , hydrogen atom is preferable. 

[0088] As specific examples of compound (la), the compounds of Examples 1 , 57, 58, 75, 76, 77, 80 and 103 and 
the like are preferable. 

[0089] A compound represented by the aforementioned formula (lb) or (Ic) and a salt thereof are also novel com- 
pounds. 

[0090] As specific examples of compound (lb), the compounds of Examples 44, 45, 47, 104, 105, 106, 107, 108, 
109, 115, 116, 117, 118, 120, 121, 122, 124, 125, 127, 128, 130 and 131 and the like are preferable. 
[0091] As specific examples of compound (Ic), the compounds of Examples 51 , 59 and 65 and the like are preferable. 
[0092] The prodrug of the compound (la) of the present invention may be a compound that is converted to compound 
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(la) by a reaction with an enzyme, gastric acid and the like in the body under physiological conditions, in other words, 
it may be a compound that undergoes enzymatic oxidation, reduction, hydrolysis and the like into compound (la), or a 
compound that undergoes hydrolysis and the like due to gastric acid and the like into compound (la). 
[0093] Examples of the prodrug of- compound (la) includes compound (la) wherein amino group is acylated, alkylated 
or phosphorylated (e.g., compound (la) wherein amino group is eicosanoylated, alanylated, pentylaminocarbonylated, 
(5-methyl-2-oxo-1 ,3-dioxolen-4-yl)methoxycarbonylated, tetrahydrofuranylated, pyrrolidylmethylated, pivaloy- 
loxymethylated, tert-butylated and the like); compound (la) wherein hydroxy! group is acylated, alkylated, phosphor- 
ylated or borated (e.g., a compound (la) wherein hydroxyl group is acetylated, paimitoylated, propanoylated, pival- 
oylated, succi nylated, fumarylated, alanylated, dimethylaminomethylcarbonylated and the like); compound (la) wherein 
carboxyl group is esterified or amidated (e.g., compound (la) wherein carboxyl group is ethyl esterified, phenyl ester- 
ified, carboxy methyl esterified, dimethylaminomethyl esterified, pivaloyloxymethyl esterified, ethoxycarbonyloxyethyl 
esterified, phthalidyl esterified, (5-methyl-2-oxo-1 ,3-dioxolen-4-yl) methyl esterified, cyclohexyloxycarbonylethyl ester- 
ified, methyl amidated and the like); and the like. These compounds can be produced from compound (la) by a method 
known perse. 

[0094] The prodrug of compound (la) may be a compound that is converted to compound (la) under the physiological 
conditions described in Development of Pharmaceutical Products, vol. 7, Molecule Design, pp. 163-198, Hirokawa 
Shoten (1990). 

[0095] The compounds (lb) and (Ic) may be used as a prodrug, and as the prodrug, those similar to the prodrugs of 
the aforementioned compound (la) are mentioned. 

[0096] When compound (I) forms a salt and the salt is used as a pharmaceutical product, it is preferably a pharma- 
ceutical^ acceptable salt. 

[0097] Examples of the pharmaceutical^ acceptable salt are, but not limited to, salts with inorganic acid salts such 
as hydrochloride, sulfate, phosphate, diphosphate, hydrobromate and nitrate; salts with organic acid such as acetate, 
malate, maleate, fumarate, tartrate, succinate, citrate, lactate, methanesulfonate, p-toluenesulfonate, palmitin acid, 
salicylate and stearate. 

[0098] As the pharmaceutical ly acceptable salt, salts with inorganic base, salts with organic base and the like are 
also mentioned. 

[0099] Preferable examples of salts with inorganic base include alkali metal salts such as sodium salt, potassium 
salt and the like; alkaline earth metal salts such as calcium salt, magnesium salt and the like; aluminum salt, ammonium 
salt and the like. 

[0100] Preferable examples of salts with organic base include salts with trimethylamine, triethylamine, pyridine, pi- 
coline, ethanolamine, diethanolamine,triethanolamine, dicyclohexylamine, N,N-dibenzylethylenediamine and the like. 
[0101] The compound (I) or a salt thereof may be labeled with an isotope (e.g., 3 H, 14 C, ^S, 125 l and the like). 
[0102] The compound (I) or a salt thereof may be anhydrate or hydrate. 

[0103] The compound (I) or a salt thereof to be used for the agent of the present invention can be produced according 
to a method known perse, such as a method described in, for example, JP-A-8-253447, JP-A-1 0-81 665, JP-A-1 1 -71350 
and the like or a similar method. 

[0104] For example, compound (la) or a salt thereof can be produced by reacting a compound represented by the 
formula 



wherein each symbol is as defined above, or a salt thereof, with a reactive derivative of an organic acid represented 
by the formula 




R^-COOH 



(la-2) 



wherein R 23 is as defined above, for acylation, or reacting a compound represented by the formula 
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wherein each symbol is as defined above, or a salt thereof, with a reactive derivative represented by the formula 

R 32 -X (la-4) 
wherein R 32 is Cy.^ araikyloxy-carbonyl group and X is a leaving group; 

the compound (lb) or a salt thereof can be produced by reacting a compound represented by the formula 




wherein each symbol is as defined above, or a salt thereof, with a reactive derivative of an organic acid represented 
by the formula 

R 29 -Alk 3 -COOH (lb-2) 

wherein each symbol is as defined above, for acylation; and the compound (Ic) or a salt thereof can be produced by 
reacting a compound represented by the formula 




wherein each symbol is as defined above, or a salt thereof, with, 

(1 ) when Alk 2 is alkylene group optionally having substituents, a reactive derivative of an organic acid repre- 
sented by the formula 

R 31 -Alkg-NR^-Alkg-COOH (lc-2) 
wherein each symbol is as defined above, for acylation, or 

(2) when Alk 2 is a bond, by reacting with a reactive derivative represented by the formula 
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R 31 -Alka-NR^-COX or R 31 -AIk 3 -NCO ('c-3) 

wherein X is a leaving group and other symbols are as defined above. 

[0105] The compounds (la-1), (la-3), (lb-1) and (lc-1) and salts thereof can be produced according to a method 
known perse, such as a method described in, for example, JPnA-8-253447, JP-A-1 0-81 665, JP-A-1 1-71 350 and the 
like or a similar method. 

[0106] As the reactive derivative of an organic acid of the formula (la-2), (lb-2) or (lc-2), acid anhydride, acid halide 
(e.g., acid chloride, acid bromide and the like), active ester and the like of compound (la-2), (lb-2) or (lc-2) are used, 
with preference given to active ester. 

[0107] As the reactive derivative represented by the formula (la-4), aralkyloxycarbonyl halide (e.g., aralkyloxycarb- 
onyl chloride, aralkyloxycarbonyl bromide and the like), carbonate containing aralkyloxy group or an equivalent thereto 
(e.g., aralkyl phenyl carbonate, aralkyl p-nitrophenyl carbonate, N-((aralkyloxy)carbonyloxy)succinimide, 1-((aralky- 
loxy)carbonyl)imidazole and the like) and the like are used. Of these, aralkyloxycarbonylchloride and aralkyl p-nitro- 
phenyl carbonate, wherein a leaving group X is chlorine or p-nitrophenyloxy group, are preferable. 
[01 08] As the reactive derivative represented by the formula (lc-3), carbamic acid halide (e.g., carbamic acid chloride, 
carbamic acid bromide and the like) having aryl group or aralkyl group at nitrogen, carbamate or equivalent thereto (e. 
g., phenyl carbamate, p-nitrophenyl carbamate, N-((amino)carbonyloxy)succinimide, 1-((amino)carbonyl)imidazole 
and the like), isocyanate and the like are used. Of these, isocyanate is preferable. 

[0109] The acylation and ureide reaction can be carried out according to a known method [e.g., method described 
in ORGANIC FUNCTIONAL GROUP PREPARATIONS 2nd ed., ACADEMIC PRESS, INC.]. 
[0110] For example, 1 to 5 equivalents, preferably 1 to 3 equivalents, of a reactive derivative of an organic acid 
represented by the formula (la-2), (lb-2) or (lc-2), or a reactive derivative represented by (la-4) or (lc-3) and compound 
(la-1 ), (la-3), (lb-1 ), (lc-1 ) or a salt thereof are reacted in an inert solvent at a reaction temperature of from about -20°C 
to about 50°C (preferably from about 0°C to at room temperature), for a reaction time of about 5 min to about 100 h. 
[01 1 1] As the inert solvent, for example, ether solvent, halogen solvent, aromatic solvent, acetonitrile, N,N-dimeth- 
ylformamide (DMF), acetone, methyl ethyl ketone, dimethyl sulfoxide (DMSO), water and the like can be used alone 
or in combination. Of these, acetonitrile, tetrahydrofuran, dichloromethane, chloroform and the like are preferable. In 
addition, by coexistence of 1 to 10 equivalents, preferably 1 to 3 equivalents, of a base may afford more smooth 
progress of the reaction. 

[0112] As the base, both inorganic base and organic base are effective. Examples of the inorganic base include 
hydroxide, hydride, carbonate, hydrogencarbonate, salt with organic acid and the like of alkali metal and alkaline earth 
metal. Of these, potassium carbonate, sodium carbonate, sodium hydroxide, potassium hydroxide, sodium hydrogen- 
carbonate and potassium hydrogencarbonate are preferable. As the organic base, pyridine, 2,6-lutidine, triethylamine, 
N,N-diisopropylethylamine and the like are mentioned. Of these, tertiary amines such as triethylamine, N,N-diisopro- 
pylethylamine and the like are preferable. 

[0113] In the case of acylation of carboxylic acid with active ester, moreover, "rt can be produced by conducting 
reaction in the presence of 1 to 1.5 equivalents of carboxylic acid and a dehydrative condensation agent (1 to 1.5 
equivalents) such as dicyclohexylcarbodiimide (DCC), 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride 
(WSC) and the like, in an inert solvent (e.g., halogen solvent, acetonitrile, tetrahydrofuran) at about 0°C to at room 
temperature, for about 0.5 to about 24 h. In this case, the co-presence of 1 to 1.5 equivalents of an activation agent 
of carboxylic acid, such as N-hydroxysuccinimide (HOSu), 1-hydroxybenztriazole (HOBt), N-hydroxy-5-norbornene- 
2,3-dicarboxyimide (HONB) and the like, may afford more smooth progress of the reaction. 
[01 14] A compound represented by the formula 
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F 




wherein R 27 is hydrogen atom, halogen atom (e.g., fluorine atom, chlorine atom, bromine atom and the like), optionally 
halogenated alkyl group (e.g., methyl, ethyl, propyl m trifluoromethyl and the like) or optionally halogenated 
alkoxy group (e.g., methoxy, ethoxy, propoxy, trifluoromethoxy and the like) or a salt thereof is a novel synthetic inter- 
mediate for the production of compound (lb) or a salt thereof. This synthetic intermediate can be produced according 
to a method known perse, such asa method described in, for example, JP-A-8-253447, JP-A-10-81665, JP-A-11 -71350 
and the like or a similar method. 

[0115] Inasmuch as the compound (I) or a pharmaceutical^ acceptable salt thereof has a superior MCH receptor 
antagonistic action, it is useful as an agent for the prophylaxis or therapy of diseases caused by MCH. In addition, the 
compound of the present invention shows low toxicity, and superior oral absorption performance and transfer into the 
brain. 

[01 1 6] Accordingly, a melanin-concentrating hormone antagonist (hereinafter sometimes to be briefly referred to as 
MCH antagonist) containing the compound (I) or a pharmaceutical^ acceptable salt thereof is safely administered as 
an agent for the prophylaxis or therapy of the diseases caused by MCH to mammals (e.g., rat, mouse, guinea pig, 
rabbit, sheep, horse, pig, cow, monkey, human and the like). 

[01 17] The diseases caused by MCH include, for example, obesity [e.g., malignant mastocytosis, exogenous obesity, 
hyperinsulinar obesity, hyperplasmic obesity, hypophyseal adiposity, hypoplasmic obesity, hypothyroid obesity, hypoth- 
alamic obesity, symptomatic obesity, infantile obesity, upper body obesity, alimentary obesity, hypogonadal obesity, 
systemic mastocytosis, simple obesity, central obesity and the like], hyperphagia, emotional disorder, sexual dysfunc- 
tion and the like. 

[01 18] The compound (I) or a pharmaceutical^ acceptable salt thereof is useful as an agent for the prophylaxis or 
treatment of life-style related diseases such as diabetes, diabetic complications (e.g., diabetic retinopathy, diabetic 
neuropathy, diabetic nephropathy and the like), arteriosclerosis, gonarthritis and the like. 

[01 1 9] Furthermore, the compou nd or a pharmaceutical ly acceptable salt thereof is useful as an agent for suppress- 
ing food intake. 

[0120] The MCH antagonist and a pharmaceutical composition of the present invention can be concurrently used 
with diet therapy (e.g., diet therapy for diabetes and the like), or an exercise therapy. 

[01 21] The MCH antagonist and a pharmaceutical composition of the present invention can be produced by formu- 
lating compound (I), (la), (lb), (Ic) or a pharmaceutical^ acceptable salt thereof as it is or along with a pharmacologically 
acceptable carrier according to a method known perse, 

[0122] As the pharmacologically acceptable carrier, various organic or inorganic carrier substance conventionally 
used as a material for preparation, such as excipient, lubricant, binder, disintegrant for solid preparation; solvent, dis- 
solution aids, suspending agent, isotonicity agent, buffer, soothing agent and the like for liquid preparation are men- 
tioned. In formulating a preparation, additives such as preservative, antioxidant, coloring agent, sweetening agent, 
absorbent, moistening agent and the like can be added as necessary. 

[0123] Examples of the excipient include lactose, sucrose, D-mannitol, starch, cornstarch, crystalline cellulose, light 
silicic anhydride and the like. 

[01 24] Examples of the lubricant include magnesium stearate, calcium stearate, talc, colloidal silica and the like. 
[01 25] Examples of the binder include crystalline cellulose, saccharose, D-mannitol, dextrin, hydroxypropyl cellulose, 
hydroxypropylmethyl cellulose, polyvinylpyrrolidone, starch, sucrose, gelatin, methyl cellulose, carboxymethyl cellulose 
sodium and the like. 

[01 26] Examples of the disintegrant include starch, carboxymethyl cellulose, carboxymethyl cellulose calcium, cross- 
carmellose sodium, carboxymethyl starch sodium, low substituted hydroxypropyl cellulose (L-HPC) and the like. 
[01 27] Examples of the solvent include water for injection, alcohol, propylene glycol, macrogol, sesame oil, corn oil 
and the like. 
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[0128] Examples of the dissolution aids include polyethylene glycol, propylene glycol, D-mannitol, benzyl benzoate, 
ethanol, tris-aminomethane, cholesterol, triethanolamine, sodium carbonate, sodium citrate and the like. 
[01 29] Examples of the suspending agent include surfactant such as stearyl triethanolamine, sodium lauryl sulfate, 
lauryl aminopropionic add, lecithin, benzalkonium chloride, benzethonium chloride, glyceryl monostearate and the like; 
5 hydrophilic polymers such as polyvinyl alcohol, polyvinylpyrrolidone, carboxymethyl cellulose sodium, methyl cellulose, 
hydroxymethylcellulose, hydroxyethyl cellulose, hydroxypropyl cellulose and the like, and the like. 
[0130] Examples of the isotonicity agent include glucose, D-sorbitol, sodium chloride, glycerine, D-mannitol and the 
like. 

[01 31] Examples of the buffer include buffers such as phosphate, acetate, carbonate, citrate and the like and the like. 
10 [01 32] Examples of the soothing agent include benzyl alcohol and the like. 

[0133] Examples of the preservative include p-oxybenzoic acid esters, chlorobutanol, benzyl alcohol, phenethyl al- 
cohol, dehydroacetic acid, sorbic acid and the like. 

[0134] Examples of the antioxidant include sulfite, ascorbic acid and the like. 

[01 35] Examples of the dosage form of the MCH antagonist and a pharmaceutical composition of the present inven- 
ts tion include oral preparations such as tablet (inclusive of sugar-coated tablet and firm coated tablet), powder, granule, 
capsule (inclusive of soft capsule), liquid and the like; parenteral preparations such as injection (e.g., subcutaneous 
injection, intravenous injection, intramuscular injection, intraperitoneal injection and the like), external preparation (e. 
g., transnasal administration preparation, percutaneous preparation, ointment and the like), suppository (e.g., rectal 
suppository, pessary and the like), sustained-release preparation (e.g., sustained release microcapsule and the like), 
20 pellet, drops and the like; and the like, and can be safely administered orally or parenterally (e.g., topical, rectal, intra- 
venous administration and the like). 

[0136] The content of compound (I) or a pharmaceutical^ acceptable salt thereof in the MCH antagonist of the 
present invention, and the content of compound (la), (lb), (Ic) or a pharmaceutical^ acceptable salt thereof in the 
pharmaceutical composition of the present invention is, for example, about 0.1 to 100 wt% of the whole amount of the 

25 MCH antagonist or the pharmaceutical composition, respectively. 

[0137] The dose of the MCH antagonist and the pharmaceutical composition of the present invention is appropriately 
determined according to the administration subject, administration route, disease and the like. 
[0138] For example, when the MCH antagonist or the pharmaceutical composition of the present invention is orally 
administered to adult patients (body weight about 60 kg) with obesity, the daily dose in terms of compound (I), (la), 

30 (lb), (Ic) or a pharmaceutical^ acceptable salt thereof as an active ingredient is about 0. 1 to about 500 mg, preferably 
about 1 to about 100 mg, more preferably about 5 to about 100 mg, which dose is administered once or divided in 
several times a day. 

[01 39] With the aim of, for example, "enhancement of treatment effect against obesity", "reduction of the amount of 
MCH antagonist to be used" and the like, the MCH antagonist and the pharmaceutical composition of the present 

35 invention may be used along with a combination drug, which does not exert an adverse influence on the MCH antagonist 
and the pharmaceutical composition of the present invention. As such combination drug, for example, "antidiabetic 
agent", "diabetic complication treatment agent", "anti-obesity agent other than MCH antagonist", "hypertension treat- 
ment agent", "hyperlipemia treatment agent", "arthritis treatment agent", "anti-anxiety agent", "antidepressant" and 
the like are mentioned. These combination drugs may be used in an appropriate combination of two or more thereof. 

40 [0140] 'As the above-mentioned "antidiabetic agent", for example, insulin sensitizer, insulin secretagogue, biguanide 
agent, insulin, a-glucosidase inhibitor, P3 adrenergic receptor agonist and the like are mentioned. 
[0141] As the insulin sensitizer, for example, pioglitazone or a salt thereof (preferably hydrochloride), troglitazone, 
rosiglitazone or a salt thereof (preferably maleate), JTT-501 , GI-262570, MCC-555, YM-440, DRF-2593, BM-1 3-1 258, 
KRP-297, R-1 19702, CS-011 and the like are mentioned. 

45 [0142] As the insulin secretagogue, for example, sulfonylurea agent is mentioned. Examples of the sulfonylurea 
agent include tolbutamide, chlorpropamide, tolazamide, acetohexamide, glyciopyramide and ammonium salt thereof, 
glibenclamide, gliciazide, glimepiride and the like. 
[0143] In aotfrtion to the above Jnsufin secrete^ 
1229), JTT-608 and the like. 

so [0144] As the biguanide agent, for example, metformin, buformin, phenformin and the like are mentioned. 

[0145] As the insulin, for example, animal insulin extracted from pancreas of cow and swine; semi-synthetic human 
insulin enzymatically synthesized from insulin extracted from pancreas of swine; human insulin genetically synthesized 
using Escherichia coll or yeast; and the like are mentioned. As insulin, insulin zinc containing 0.45 to 0.9 (w/w)% of 
zinc; protamine insulin zinc produced from zinc chloride, protamine sulfate and insulin, and the like can be used. More- 

55 over, insulin can be a fragment or derivative thereof (e.g., INS-1 and the like). 

[0146] While insulin includes various types such as very rapid acting type, short-acting type, biphasic type, interme- 
diate-acting type, extended type and the like, which can be determined depending on the disease state of patients. 
[0147] As the a-glucosidase inhibitor, for example, acarbose, voglibose, miglrtol, emiglitate and the like are men- 
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tioned. 

[0148] As the p3 adrenergic receptor agonist, for example, AJ-9677, BMS-196085, SB-226552, A240140 and the 
(ike are mentioned. 

[0149] In addition to the above, the "antidiabetic agent" includes, for example, ergoset, pramlintide, leptin, BAY- 
5 27-9955 and the like. 

[0150] As the above-mentioned "diabetes complication treatment agent", for example, aldose reductase inhibitor, 
glycation inhibitor, protein kinase C inhibitor and the like are mentioned. 

[0151] As the aldose reductase inhibitor, for example, tolrestat; epalrestat; imirestat; zenarestat; SNK-860; zopolre- 

stat; ARI-509; AS-3201 and the like are mentioned. 
'0 [0152] As the glycation inhibitor, for example, pimagedine and the like are mentioned. 

[0153] As the protein kinase C inhibitor, for example, NGF, LY-333531 and the like are mentioned. 

[01 54] In addition to the above, the "diabetes complication treatment agent" includes, for example, alprostadil, tiapride 

hydrochloride, cilostazol, mexiletine hydrochloride, ethyl icosapentate, memantine, pimagedline (ALT-711 ) and the like. 

[0155] As the above-mentioned "anti-obesity agent other than MCH antagonist", for example, lipase inhibitor, ano- 
15 rexiant and the like are mentioned. 

[0156] As the lipase inhibitor, for example, orlistat and the like are mentioned. 

[0157] As the anorexiant, for example, mazindol, dexfenfluramine, fluoxetine, sibutramine, Diamine and the like are 
mentioned. 

[0158] In addition to the above, the "anti-obesity agent other than MCH antagonist" includes, for example, lipstatin 
20 and the like. 

[01 59] As the above-mentioned "hypertension treatment agent", for example, angiotensin converting enzyme inhib- 
itor, calcium antagonist, potassium channel opener, angiotensin II antagonist and the like are mentioned. 
[0160] As the angiotensin converting enzyme inhibitor, for example, captoril, enalapril, alacepril, delapril (HCI), lisi- 
nopril, imidapril, benazepril, cilazapril, temocapril, trandolapril, manidipine (HCI) and the like are mentioned. 
25 [0161] As the calcium antagonist, for example, nifedipine, amlodipine, efonidipine, nicardipine and the like are men- 
tioned. 

[0162] As the potassium channel opener, for example, levcromakanm, L-27152, AL 0671, N1P-121 and the like are 
mentioned. 

[0163] As the angiotensin II antagonist, for example, losartan, candesartan cilexetil, valsartan, irbesartan, CS-866, 
30 E41 77 and the like are mentioned. 

[01 64] As the above-mentioned "hyperlipidemia treatment agent", for example, HMG-Co A reductase inhibitor, fibrate 
compound and the like are mentioned. 

[01 65] As the HMG-CoA reductase inhibitor, for example, pravastatin, simvatatin, lovastatin, atorvastatin, fluvastatin, 
lipantil, cerivastatin, itavastatin, ZD-4522 or salts thereof (e.g., sodium salt and the like) and the like are mentioned. 
35 [0166] As the fibrate compound, for example, bezafibrate, clinofibrate, clofibrate, simfibrate and the like are men- 
tioned. 

[0167] As the above-mentioned "arthritis treatment agent", for example, ibuprofen and the like are mentioned. 
[0168] As the above-mentioned "anti-anxiety", for example, chlordiazepoxide, diazepam, oxazolam, medazepam, 
cloxazolam, bromazepam, lorazepam, alprazolam, fiudiazepam and the like are mentioned. 
40 [01 69] As the above-mentioned "antidepressant", for example, fluoxetine, fluvoxamine, imipramine, paroxetine, ser- 
traline and the like are mentioned. 

[0170] The time of administration of the aforementioned combination drug is not limited. The MCH antagonist or a 
pharmaceutical composition and a combination drug may be simultaneously administered to an administration subject 
or administered in a staggered manner. The dose of the combination drug can be determined according to the dose 
45 clinically employed, and can be determined as appropriate depending on the administration subject, administration 
route, disease, combination and the like. 

[0171] The mode of administration of the combination drug is not particularly limited, and may be any as long as the 
MCH antagonist or pharmaceutical composition and combination drug are combined on administration. Such admin- 
istration mode is exemplified by (1 ) administration of a single preparation obtained by simultaneously formulating the 

so MCH antagonist or pharmaceutical composition and combination drug(s), (2) simultaneous administration by the same 
administration route of two kinds of preparations obtained by separately formulating the MCH antagonist or pharma- 
ceutical composition and combination drug(s), (3) staggered administration by the same administration route of two 
kinds of preparations obtained by separately formulating the MCH antagonist or pharmaceutical composition and com- 
bination drug, (4) simultaneous administration by different administration routes of two kinds of preparations obtained 

55 by separately formulating the MCH antagonist or pharmaceutical composition and combination drug, (5) staggered 
administration by different administration routes of two kinds of preparations obtained by separately formulating the 
MCH antagonist or pharmaceutical composition and combination drug (e.g., administration of MCH antagonist or phar- 
maceutical composition and combination drug in this order, and administration in the reversed order) and the like. 
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[0172] The admixing ratio of the MCH antagonist or pharmaceutical composition and combination drug can be ap- 
propriately determined depending on the administration subject, administration route, disease and the like. 
[0173] The present invention is explained in detail in the following by referring to Reference Examples, Examples, 
Formulation Examples and Experimental Examples. The present invention is not limited by these examples, and may 
be modified as long as it does not deviate from the range of the present invention. 

[0174] In the following Reference Example and Example, "room temperature" means 0 to 30°C and other definitions 



are as follows. 


s 


: singlet 


0 


oouoiei 


t 


: triplet 


q 


quartet 


m 


: multiplet 


br 


: broad 


brs 


: broad singlet 


ABq 


: AB quartet 


dd 


: double doublet 


J 


: coupling constant 


Hz 


: Hertz 


CDCI 3 


: deuterated chloroform 


THF 


: tetrahydrofuran 


DMF 


: N,N-dimethylformamide 


DMSO 


dimethyl sulfoxide 


1 H-NMR : 


proton nuclear magnetic resonance (free compound was used for measurement) 



[0175] In the present specification and drawings, when base, amino acid and the like are shown using abbreviations, 
they are based on abbreviations according to IUPAC-IUB Commission on Biochemical Nomenclature and conventional 
abbreviations employed in this field. Examples thereof are given in the following. When optical isomer is present due 
to amino acid, it is an L form unless particularly indicated. 



DNA : 


deoxyribonucleic acid 


cDNA: 


complementary deoxyribonucleic acid 


A: 


adenine 


T: 


thymine 


G: 


guanine 


C: 


cytosine 


RNA: 


ribonucleic acid 


mRNA 


: messenger ribonucleic acid 


dATP: 


deoxyadenosine triphosphate 


dTTP: 


deoxythymidine triphosphate 


dGTP: 


deoxyguanosine triphosphate 


dCTP: 


deoxycytidine triphosphate 


ATP: 


adenosine triphosphate 


EDTA: 


ethylenediamine tetraacetic acid 


SDS: 


sodium dodecylsulfate 


EIA: 


enzyme immunoassay 


Gly: 


glycine 


Ala: 


alanine 


Val: 


valine 


Leu : 


leucine 


lie: 


isoleuctne 


Ser : 


serine 


Thr: 


threonine 


Cys : 


cysteine 


Met: 


methionine 


Glu : 


glutamic acid 


Asp : 


aspartic acid 


Lys : 


lysin 
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Arg : 


arginine 


His: 


histidine 


Phe : 


phenylalanine 


Tyr: 


thy rosin 


Trp: 


tryptophan 


Pro: 


proline 


Asn : 


asparagine 


Gtn: 


glutamine 


pGI: 


pyroglutamic acid 


Me 


: methyl group 


Et: 


ethyl group 


Bu : 


butyl group 


Ph : 


phenyl group 


TC: 


thiazolidine-4(R)-carboxamide group 



[0176] The substituent, protecting group and reagent frequently appear in the present specification are shown using 



the following symbols. 


Tos : 


p-toluenesulfonyl 


CHO: 


formyl 


Bzl: 


benzyl 


CI 2 Bzl : 


2,6-dichlorobenzyl 


Bom 


: benzyloxymethyl 


Z: 


benzyloxycarbonyl 


Cl-Z: 


2-chlorobenzyloxycarbonyl 


Br-Z 


2-bromobenzyloxycarbonyl 


Boc : 


t-butoxycarbonyl 


DNP: 


dinitrophenol 


Trt 


trityl 


Bum : 


t-butoxy methyl 


Fmoc 


: N-9-fluorenylmethoxycarbonyl 


HOBt 


: 1 -hydroxybenztriazole 


HOOBt 


3,4-dihydro-3-hydroxy-4-oxo-1,2,3-benzotriazine 


HONB: 


N-hydroxy-5-norbornene-2,3-dicarboxyimide 


DCC 


: N.N'-dicyclohexylcarbodiimide 


WSC: 


1 -ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride 


DMAP: 


4-dimethylaminopyridine 


IPE: 


diisopropyl ether 


THF: 


tetrahydrofuran 


DMF: 


N ,N-di methylformamide 



[0177] The sequence numbers in the Sequence Listing in the present specification show the following sequences. 
[SEQ ID NO:1] 

[0178] Synthetic DNA used for screening cDNA encoding rat SLC-1 . 
SEQ ID N02] 

[0179] Synthetic DNA used for screening cDNA encoding rat SLC-1 . 
[SEQ ID N03] 

[0180] Full length amino acid sequence of rat SLC-1 . 
[SEQ ID NO:4] 

[0181] Full length base sequence of rat SLC-1 cDNA comprising Sal I recognition sequence added on the 5' side 
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and Spe I recognition sequence added on the 3* side. 
[SEQ ID NO:5] 

[0182] Riboprobe used for the determination of expression amount of SLC-1 mRNA in each clone of rat SLC-1 
expression CHO cells. 

[SEQ ID NO:6] 

[0183] Synthetic DNA used for obtaining cDNA encoding human SLC-1 . 
[SEQ ID NO:7] 

[0184] Primer used to make cDNA encoding human SLC-1 double-stranded. 
[SEQ ID NO:8] 

[0185] Full length base sequence of cDNA encoding human SLC-1 . 
[SEQ ID NO:9] 

[0186] Full length amino acid sequence of human SLC-1 . 
[SEQ ID NO:10] 

[0187] Synthetic DNA used for screening cDNA encoding human SLC-1 (S). 
[SEQ ID NO:11] 

[0188] Synthetic DNA used for screening cDNA encoding human SLC-1 (S). 
[SEQIDNO:12] 

[0189] Synthetic DNA used for screening cDNA encoding human SLC-1 (L). 
[SEQ ID NO:13] 

[0190] Synthetic DNA used for screening cDNA encoding human SLC-1 (L). 
[SEQ IDNO:14] 

[0191] Full length base sequence of human SLC-1 (S) cDNA comprising Sal I recognition sequence added on the 5* 
side and Spe I recognition sequence added on the 3' side. 

[SEQ ID NO:15] 

[0192] Full length base sequence of human SLC-1 (L) cDNA comprising Sal I recognition sequence added on the 5' 
side and Spe I recognition sequence added on the 3* side. 

[SEQ ID NO:16] 

[0193] Riboprobe used for the determination of expression amount of SLC-1 mRNA in each clone of human SLC-1 
(S) expression CHO cells and human SLC-1 (L) expression CHO cells. 

[0194] The transformant Escherichia coli DH1 0B/phSLC1 L8 with a plasmid containing DNA encoding the base se- 
quence obtained in Reference Example 6D, which is depicted in SEQ:No. 9 has been deposited at the National Institute 
of Bioscience and Human-Technology (NIBH) since February 1,1999 under deposit No. FERM BP-6632 and at the 
Institute for Fermentation, Osaka (IFO) under deposit No. IFO 16254 since January 21 , 1999. 
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Examples 

[0195] The following Reference Examples IA-IVA can be produced according to JP-A-8-253447. 

Reference Example IA-1: 1-(5-amino-4,4-diphenylpentyl)-4-phenylpiperidine 1-(5-formamino-4,4-diphenylpentyl)- 
4-phenylpiperidine 

Reference Example IA-2: 3,4-dihydro-6-methoxy-1'- (5-amino-4 f 4-diphenylpentyl)spiro[naphthalene-2(1H)^-pip- 
eridine] 

Reference Example IA-3: 1- [5-amino-4-(4-methoxyphenyl)-4-phenylpentyl]-4-phenylpiperidine 

Reference Example IA-4: 1- [5-amino-4,4-bis(4-chlorophenyl)-pentyl]-4-(4-fluorophenyl)piperazine 

Reference Example IA-5: 3,4-dihydro-6-methoxy-V-(6-amino-4,4-diphenylhexyl)spiro[naphthalene-2(1 H) f 2'-pipe- 

ridine] 

Reference Example IA-6: 3,4Kjihydro-67^imethoxy-V-(7-amino^,4Kjiphenylheptyl)spiro[naphthalene-2(^ 
piperidine] 

Reference Example IIA-1: 1-(N,N-dimethylamino)-4,4-diphenyl-5-(formylamino)pentane 
Reference Example IIA-2: 1-(N-benzyl-N-methylamino)-4,4-diphenyl-5-(formylamino)pentane hydrochloride 
Reference Example IIA-3: 4,4-diphenyl-5-formylamino-1-(morpholino)pentane hydrochloride 
Reference Example IIA-4: 4,4-diphenyl-5-formylamino-1-(2,3,4,5-tetrahydro-1H-3-benzazepin-3-yl)pentane hy- 
drochloride 

Reference Example IIA-5: 4,4-diphenyl-5-formylamino-1-(4-phenylpiperidino)pentane hydrochloride 
Reference Example IIA-6: 1-{4-(4-fluorophenyl)piperazin-1-yl]-5-formylamino-4 i 4<Jiphenylpentane ^hydrochlo- 
ride 

Reference Example IIA-7: 3 f 4-dihydro-6-methoxy-1 -(5-formylamino-4,4-diphenylpentyl)spiro[naphthalene-2 
(1H) ,2*-piperidine] di hydrochloride 

Reference Example IIA-8: 1-benzylamino-4^-diphenyl-5-(tosylamino)pentane hydrochloride 
Reference Example IIA-9: 1-(N-benzyl-N-methylamino)-4,4-diphenyl-5-(tosylamino)pentane hydrochloride 
Reference Example IIA-1 0: 4,4-diphenyl-1-(3-nitrobenzylamino)-5-(tosylamino)pentane hydrochloride 
Reference Example I IA-1 1: 1-(3-aminobenzylamino)-4,4-diphenyl-5-(tosylamino)pentane 
Reference Example IIA-1 2: 4,4-diphenyl-1 -[3-(methoxycarbonyl)-benzylamino]-5-(tosylamino)pentane hydrochlo- 
ride 

Reference Example IIA-1 3: 4,4-diphenyl-1-(2-picolylamtno)-5-(tosylamino)pentane di hydrochloride 
Reference Example IIA-1 4: 4,4-diphenyl-1-(1-hexamethyleneimino)-5-(tosylamino)pentane hydrochloride 
Reference Example IIA-1 5: 4,4-diphenyl-1-(4-phenylpiperazin-1-yl)-5-(tosylamino)pentane 
Reference Example IIA-1 6: 4,4-diphenyl-1-[4-(2-methoxyphenyl)-piperazin-1-yll-5-(tosylamino)pentane hydro- 
chloride 

Reference Example IIA-17: 4,4-diphenyl-5-mesylamino-1-(4-phenylpiperidino)pentane hydrochloride 

Reference Example IIA-18: 5-benzenesulfonylamino-4,4-diphenyl-1-(4-phenylpiperidino)pentane 

Reference Example IIA-19: 4,4-diphenyl-1-(4-phenylpiperidino)-5-(2,4,6-trimethylbenzenesulfonylamino)pentane 

Reference Example IIA-20: 4,4-diphenyl-1 -(4-phenylpiperidino)-5-(2,4,6-triisopropylbenzenesulfonylamino)pen- 

tane 

Reference Example IIA-21: 4,4-diphenyl-5-(1-naphthylsulfonylamino)-1-(4-phenylpiperidino)pentane 
Reference Example IIA-22: 4,4-diphenyl-5-(2-naphthy1sulfonylamino)-1-(4-phenylpiperidino)pentane 
Reference Example IIA-23: 3,4-dihydro-6-methoxy-1 , -(5-acetylamino-4,4-diphenylpentyl)spiro[naphthalene-2 
(IHJ^-piperidine] di hydrochloride 

Reference Example IIA-24: 3,4-dihydro-6-methoxy-1'-(5-tosylamino-4,4-diphenylpentyl)spiro[naphthalene-2(1 H), 
2-piperidine] dihydrochloride 

Reference Example IIA-25: 4-(4-chlorophenyl)-5-formylamino-4-phenyl-1-(4-phenylpiperidino)pentane hydrochlo- 
ride 

Reference Example IIA-26: 4-(4-chlorophenyl)-5-formylamino-4-phenyl-1-(4-phenylpiperazin-1-yl)pentane dihy- 
drochloride 

Reference Example IIA-27: 4-(4-chlorophenyl)-1-[4-(4-fluorophenyl)piperazin-1-yl]-5-formylamino-4-phenylpen- 
tane 2 hydrochloride 

Reference Example IIA-28: 4-(4-chlorophenyl)-1 -[4-(diphenylmethyl)piperazin-1 -yl]-5-formylamino-4-phenylpen- 
tane 

Reference Example IIA-29: 5-formylamino-4-(4-methoxyphenyl)-4-phenyl-1-(4-phenylpiperidino)pentane hydro- 
chloride 

Reference Example IIA-30: 4-(4-methoxyphenyl)-5-(1-naphthylsulfonylamino)-4-phenyM-(4-phenylptperidino) 
pentane hydrochloride 
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Reference Example IIA-31 : 4/l-bis(4-chlorophenyl)-1-[4-(4-fluoroph 
di hydrochloride 

Reference Example IIA-32: 4,4-bis(4-chlorophenyl)-1 - [4-(4-fluorophenyl)piperazin-1-yl]-5-(mesylamino)pentane 
di hydrochloride 

Reference Example IIA-33: 4,4-bis(4-chlorophenyl)-1 -[4-(4-f luorophenyl)piperazin-1 -yl]-5-(tosylamino)pentane di- 
hydrochloride 

Reference Example IIA-34: 1-[4-(4-fluorophenyl)piperazin-1-yl]-6-formylamino-5,5-diphenylhexane dihydrochlo- 
ride 

Reference Example IIA-35: 1"[4-(4-fluorophenyl)piperazin-1-yl]-6-formylamino-4,4-diphenylhexane dihydrochlo- 
ride 

Reference Example IIA-36: 4,4-diphenyl-1-(4-phenylpiperidino]-6-(tosylamino)hexane hydrochloride 
Reference Example IIA-37: 3,4-dihydro-6-methoxy-1'-(6"acetylamino-4,4-diphenylhexyl)spiro[naphthalene-2(1 H), 
2'-piperidine] di hydrochloride 

Reference Example IIA-38: 3,4-dihydro-6-methoxy-1 '-(6-tosylamino-4,4-diphenylhexyl)spiro[naphthalene-2(1 H), 
2'-piperidine] hydrochloride 

Reference Example IIA-39: 3,4-dihydro-6-methoxy-V- (6-benzylamino-4,4-di phenyl hexyl)spiro[naphthalene-2 
(1 H),2"-piperidine] di hydrochloride 

Reference Example IIA-40: 7-acetylamino-4,4-diphenyl-1-[3-(methoxycarbonyl)benzylamino]heptane dihydro- 
chloride 

Reference Example IIA-41: 7-acetylamino-4,4-dipheny 1-1 -(p-phenethylami no) heptane dihydrochloride 
Reference Example IIA-42: 7-acetylamino-1-[2-(6,7-dimethoxy-1 ,2,3,4-tetrahydronaphthylamino)]-4,4-diphenyl- 
heptane dihydrochloride 

Reference Example IIA-43: 7-acetylamino-1-{N-benzyl-N-[2-(67<Jimethoxy-1 ,2,3,4-tetrahydronaphthyl)]amino}- 
4,4-diphenylheptane dihydrochloride 

Reference Example IIA-44: V-(7-acetylamino-4,4-<jiphenylheptyl)>3,4-dihydro-8-methoxyspiro[naphthalene-2 
(1 HJ^-piperidine] dihydrochloride 

Reference Example IIA-45: V- (7-acetylamino-4,4-diphenylheptyl)-3,4-dihydro-6-methoxyspiro [naphthalene-2 
(1 H),2'-piperidine] dihydrochloride 

Reference Example IIA-46: 1 *-(7-acetylamino-4,4-diphenylheptyl)-3,4-dihydro-6,7-dimethoxyspiro[naphthalene-2 
("IHJ^-piperidine] dihydrochloride 

Reference Example IIA-47: V- [7- (cyclohexylacetyl)amino-4 f 4-diphenylheptyl]-3,4-dihydro-6,7-dimethoxyspiro 
[naphthalene-2(1 HJ^-piperidine] hydrochloride 

Reference Example IIA-48: 3,4-dihydro-6,7-dimethoxy-1 *-[4,4-diphenyl-7-(phenylacetylamino)heptyl]spiro[naph- 
thalene-2(1 H),2*-piperidine] hydrochloride 

Reference Example IIA-49: 3,4-dihydro-6,7-dimethoxy-1 '-{4,4-dipheny!-7-[(2-fluorophenylacetyl)amino]heptyl}- 
spiro[naphthalene-2{1 H^-piperidine] hydrochloride 

Reference Example IIA-50: 3,4-dihydro-6,7-dirnethoxy-1 , -{4,4-diphenyl-7-[(4-fluorophenylacetyl)amino]heptyl}- 
spiro[naphtha!ene-2(1 H),2'-piperidine] hydrochloride 

Reference Example IIA-51 : 3,4-dihydro-6,7-dimethoxy-1'-{4,4-diphenyl-7-[(4-chlorophenylacety!)amino]heptyl}- 
spiro[naphthalene-2(1 H),2*-piperidinel hydrochloride 

Reference Example IIA-52: 3,4-dihydro-6,7-dimethoxy-1 '-{4 f 4-diphenyl-7-[(3-nitrophenylacetyl)amino]heptyl)- 
spiro[naphthalene-2(1 H),2'-piperidine] hydrochloride 

Reference Example IIA-53: 3,4-dihydro-6,7-dimethoxy-1 '-{4,4-diphenyl-7-{(4-nitrophenylacetyl)amino]heptyl}- 
spiro[naphthalene-2(1 H),2'-piperidine] hydrochloride 

Reference Example IIA-54: 3,4<lihydro-6,7<limethoxy-t , -{4,4Kjiphenyl-7-[(4-methylphenylacetyl)aminolheptyl)- 
spiro[naphthalene-2(1 H),2*-piperidine] hydrochloride 

Reference Example IIA-55: 3,4-dihydro-6,7-dimethoxy-1 , -{4,4-diphenyl-7-[(4-trifluoromethylphenylacetyl)amino] 
heptyl}-spiro[naphthalene-2(1 HJ^-piperidine] hydrochloride 

Reference Example IIA-56: 3,4-dihydro-6,7-dimethoxy-1 -{4,4-diphenyl-7-[(2-methoxyphenylacetyl)aminoIheptyl}- 
spiro[naphthaiene-2(1 H) f 2'-piperidine] hydrochloride 

Reference Example IIA-57: 3,4-dihydro-6 f 7-dimethoxy-1 '-{4,4-diphenyl-7-[(3-methoxyphenylacetyl)amino]heptyl}- 
spiro[naphtha!ene-2(1 HJ^-piperidine] hydrochloride 

Reference Example IIA-58: 3,4-dihydro-6,7-dimethoxy-1 , -{4,4-diphenyl-7-[(4*methoxyphenylacetyl)amino]heptyl}- 
spiro[naphthalene-2(1 H),2'-piperidine] hydrochloride 

Reference Example IIA-59: 3,4-dihydro-6,7-dimethoxy-1 , -{7-[(3 > 4-dimethoxyphenylacetyl)amino]-4,4-diphenyl- 
heptyI}-spiro[naphthalene-2(1 HJ^-piperidine] hydrochloride 

Reference Example IIA-60: 3,4<lihydro-67^methoxy-144 f 4Kjiphenyl-7-[(3,4-methylenedioxyphenylacetyl)ami 
no]heptyl}-spiro[naphthalene-2(1 H),2"-piperidine] hydrochloride 
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Reference Example IIA-61: 3/^dihydro-67-dimethoxy-1'-{4,4-diphenyl^ 
[naphthalene-2(1 HJ^-piperidine] hydrochloride 

Reference Example IIA-62: 3,4-dihydro-6,7-dimethoxy-1 , -{4 l 4-diphenyl-7-[(2-thienylacetyl) amino]heptyl}spiro 
[naphthalene-2(1 HJ^-piperidine] hydrochloride 

Reference Example 1IA-63: 3,4^ihydro-67<iimethoxy-r-{4,4Kliphenyl-7-[(3-thienylacetyl)amino]heptyl}spiro 
[naphthalene-2(1H),2*-piperidine] hydrochloride 

Reference Example IIA-64: 3 f 4Kjihydr<^6jKJimethoxy-r-{4,4Kltphenyl-7-[(3-phenylpropionyl)amino]heptyl}spiro 
[naphthalene-2(1 HJ^-piperidine] hydrochloride 

Reference Example IIA-65: 3,4-dihydro-6,7-<limethoxy-1 , -{4,4-diphenyl-7^[3-(4-methoxyphenyl)propionyl]amino} 
heptyl}-spiro[naphthalene-2(1 HJ^-piperidine] hydrochloride 

Reference Example IIA-66: 3,4^ihydro^7^imethoxy-r-{4,4-diphenyl-7-[(1-naphthylacetyl)amino]heptyl}spiro 
[naphthalene-2(1 H),2*-piperidine] hydrochloride 

Reference Example IIA-67: 3,4-dihydro-6 f 7-dlmethoxy-1'-{4,4-diphenyl-7-[(2-naphthylacetyl) amino]heptyl}spiro 
[naphthalene-2(1 H^-piperidine] hydrochloride 

Reference Example IIA-68: 3,4-dihydro-6,7-dimethoxy-1 , -{4,4-bis(4-fluorophenyl)-7-[(4-methoxyphenylacetyl) 
amino]heptyl}-spiro[naphthalene-2(1 HJ^-piperidine] hydrochloride 
Reference Example IIIA-1 : 

(1 ) 4,4-diphenyl-5-hydroxy-6-heptenenitrile 

(2) 7-(67-dimethoxy-1 I 2,3^tetrahydronaphthalene-2-spiro-2'^ 
hydrochloride 

(3) 1-(7-amino-4 f 4-diphenyl r 2-heptenyl)-6\7'^imethoxy-1^^^^ 
ine 

Reference Example IIIA-2: N-(7-(6,7-dimethoxy-1 f 2,3 f 4-tetrahydronaphthalene-2-spiro-2*-piperidine-1 *-yl)- 
4 f 4-diphenyl-5-heptenyl)-3-(4-methoxyphenyl)proponamide hydrochloride 

Reference Example IVA-1 : 4,4-diphenyl-1-[(6-methoxy-1 ,2,3,4-tetrahydro-2-naphthyl)amino]-7-{[3-(4-methoxy- 
phenyl)-propionyl]amino}heptane hydrochloride 

Reference Example IVA-2: 4,4-diphenyl-1 -[3-(4-methoxyphenyl)piperidino]-7-{[3-(4-methoxyphenyl)-propionyl] 
ami no} heptane hydrochloride 

Reference Example IVA-3: 4,4-diphenyl-1-(4-phenylpiperidino)-7-[(3-phenylpropionyl)aminolheptane hydrochlo- 
ride 

Reference Example IVA-4: 4,4-diphenyM -[4-(3-methoxyphenyl)-piperidino]-7-[(3-phenylpropionyl)amino]heptane 
hydrochloride 

Reference Example IVA-5: 4,4-diphenyl-1 -[4-(4-methoxyphenyl)piperidino]-7-{[3-(4-methoxyphenyl)propionyl]- 
amino}heptane hydrochloride 

Reference Example IVA-6: 4,4-diphenyl-7-{[3-(4-methoxyphenyl)-propiony!]aminoH -[2,3,4,5-tetrahydro-3(1 H)- 
benzazepin-3-yl]heptane hydrochloride 

Reference Example IVA-7: 1-[7-acetyl-2,3,4,5-tetrahydro-3(1 H)-benzazepin-3-yl]-4,4-diphenyl-7-{[3-(4-methoxy- 
phenyl)-propionyl]amino}heptane hydroch loride 

Reference Example IVA-8: 4,4-diphenyl-1 -(7,&-dimethoxy-2 f 3 f 4,5-tetrahydro-3(1 H)-benzazepin-3-yl)-7-{ 
[3-(4-methoxyphenyl)-propionyl]amino)heptane hydrochloride 

Reference Example IVA-9: 1-(8,9Klimethoxy-6,6<limethyl-1,2 t 3,4,5,6-hexahydro-3-benzazodn-3-yl)^,4KJiphe- 
nyl-7-{[3-(4-methoxyphenyl)propionyl]amino}heptane hydrochloride 
Reference Example IVA-10: 4 f 4-diphenyl-7-{[3-(4-methoxyphenyl)-propiony^ 
octahydrobenzo [f] qui noli n-1-y I) heptane hydrochloride 

Reference Example IVA-1 1: l-JS-aza-e-methyl-l.la^.S^^a-hexahydro-Q-fluorenon-S-yO^-diphenyl^-l 
[3-(4-methoxyphenyl)propionyl]amino}heptane hydrochloride 

Reference Example IVA-1 2: 3,4-dihydro-1 '-(4 f 4-diphenyl-7-{(3-(4-methoxyphenyl)propionyl]aminOfheptyl}spiro 
[naphthalene-2(1 H) ^-pyrrolidine] hydrochloride 

Reference Example IVA-1 3: 3 f 4-dihydro-6-methoxy-r-{4 f 4-diphenyl-7-{[3-(4-methoxyphenyl)propionyl]aminoJ 
heptyl}-spiro[naphthalene-2(1 HJ^-piperidine] dihydrochloride 

Reference Example IVA-1 4: 6-ethoxy-3,4-dihydro-1 '-{4,4-diphenyl-7-{[3-(4-methoxyphenyl)propionyl]amino}hep- 
tyl}-spiro[naphthalene-2{1 H),2'-piperidine] hydrochloride 

Reference Example IVA-1 5: 3,4-dihydro-6,7-dimethoxy-1 '-{4,4-diphenyl-7-{[3-(4-dimethylaminophenyl)propionyl] 
amino}heptyl}-spiro[naphthalene-2(1 H^-piperidineJ hydrochloride 

Reference Example IVA-1 6: 3,4-dihydro-67-dimethoxy-r-{4,4-diphenyl-7-{t3-(4-fluorophenyl)propionyl]amino} 
heptyl}-spiro[naphtha!ene-2(1 H^-piperidine] hydrochloride 
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Reference Example IVA-17: 3^-dihydro-67-dimethoxy-1H7-{[3-(4-chloro^ 
heptyl}-spiro[naphthalene-2(1 H),2-piperidine] hydrochloride 

Reference Example IVA-1 8: 3,4-dihydro>6,7-dimethoxy-1'-{7-{[3-(3,5-difluorophenyl)propionyl]amino)-4,4<diphe- 
nylheptyl}-spiro[naphthalene-2(1 H),2'-piperidine] hydrochloride 

Reference Example IVA-1 9: 3,4-dihydro-6,7-dimethoxy-1 '-{4,4-diphenyl-7-{[3-(4-py ridyl)propionyQamino}heptyl}- 
spiro[naphthalene-2(1 H^-piperidine] dihydrochloride 

Reference Example IVA-20: 3,4-dihydro-6 f 7-dimethoxy-1 '-{4,4-diphenyl-7-([2-(5-methoxyindane)carbonyl]amino} 
heptyl}-spiro[naphthalene-2(1 H^-piperidine] hydrochloride 

Reference Example IVA-21 : 3 f 4-dihydro-6,7-dimethoxy-1'-(4,4-diphenyl-7-{[3-(3,4-methylenedioxyphenyl)propio- 
nyl]amino}-heptyl)spiro [naphthalene-2(1 H),2'-piperidine] hydrochloride 

Reference Example IVA-22: 3,4-dihydro-6,7-dimethoxy-1 '-(4,4-diphenyl-7-{[3-(4-methoxyphenyl)propionyl]amino} 
heptyl}-spiro [naphthalene-2(1 H),2'-piperidine]-1 -one hydrochloride 

Reference Example IVA-23: 3,4-dihydro-6-methoxy-5-nitro-1 , -{4,4-diphenyl-7-{[3-(4-methoxypheny!)propionyl] 
amino}heptyl}-spiro[naphthalene-2(1 H),2'-piperidine] hydrochloride 

Reference Example IVA-24: 3,4-dihydro-6-methoxy-7-nitro-1 '-{4,4-diphenyl-7-{[3-(4-methoxyphenyl)propionyl] 
amino}heptyl}-spiro[naphthalene-2(1H),2'-piperidine] hydrochloride 

Reference Example IVA-25: 7-amino-3,4-dihydro-6-methoxy-1 f -{4,4-diphenyl-7-{[3-(4-methoxyphenyl)propionyl] 
amino}heptyl}-spiro [naphthalene-2(1 H),2'-piperidine] dihydrochloride 

Reference Example I VA-26: 7-acetylamino-3,4-dihydro-6-methoxy-1 , -{4 > 4-diphenyl-7-{[3-(4-methoxyphenyl)pro- 
pionyl]amino}-heptyl}spiro[naphthalene-2(1H) > 2*-piperidine] hydrochloride 

Reference Example IVA-27: 7-acetyl-3,4-dihydro-6-methoxy-1 '-{4,4-diphenyl-7-{[3-(4-methoxyphenyl)propionyl] 
amino}heptyl}-spiro[naphthalene-2(1H),2'-piperidine] hydrochloride 

Reference Example IVA-28: 3,4-dihydro-6,7-methylenedioxy-1 '-{4,4-diphenyl-7-{[3-(4-methoxyphenyl)propionyl] 
amino}heptyl}-spiro [naphthalene-2(1H) ,2'-piperidine] hydrochloride 

Reference Example IVA-29: 6,7-diethoxy-3,4-di hydro- 1'-{4,4-diphenyl-7-{[3-(4-methoxyphenyl)propiony II amino} 
heptyl}-spiro [naphthalene-2(1H),2*-piperidine] hydrochloride 

Reference Example IVA-30: 3,4-dihydro-1 '-{4,4-diphenyl-7-{[3-(4-methoxyphenyl)propionyl]amino}heptyl}spiro 
[naphthalene-2(1 H),2'-hexamethylenimine] hydrochloride 

Reference Example IVA-31 : (+)-3 1 4-dihydro-6-methoxy-1 , -{4,4-diphenyl-7-[(4-methoxyphenylacetyl)amino]hep- 
tyl}-spiro[naphthalene-2(1 H),2*-piperidine] hydrochloride 

Reference Example IVA-32: (-)-3,4-dihydro-6-methoxy-1 '-{4,4-diphenyl-7-[(4-methoxyphenylacetyl)amino]hep- 
tyl}-spiro[naphthalene-2(1 H),2'-piperidine] hydrochloride 

Reference Example IVA-33: (-)-3,4-dlhydro-6,7-dimethoxy-1 , -{4,4-diphenyl-7-[(4-methoxyphenylacetyl)amino] 
heptyl}-spiro[naphthalene-2(1 H),2'-piperidine]-1 -one hydrochloride 

Reference Example IVA-34: (-)-3,4-dihydro-6,7-dimethoxy-1 '-{4,4~diphenyl-7-[(4-f luorophenylacetyl)amino]hep- 
tyl}-spiro [naphthalene-2 (1 H^-piperidine] hydrochloride 

Reference Example I VA-35: (+)-3,4-dihydro-6,7-dimethoxy-1 '-{4,4-diphenyl-7-[(4-f !uorophenylacetyl)amino]hep- 
tyl}-spiro[naphthalene-2(1 H),2'-piperidine] hydrochloride 

Reference Example IVA-36: (-)-3,4-dihydro-6,7-dimethoxy-1 *-{4,4-diphenyl-7-{[3-(4-f luorophenyl)propionyl]ami- 
no}heptyl}-spiro[naphthalene-2(1 HJ^-piperidine] hydrochloride 

Reference Example IVA-37: (-i-)-3,4-dihydro-6 f 7-dimethoxy-1 , -{4,4-diphenyl-7-{[3-(4-fluorophenyl)propionyl]ami- 
no}heptyl}-spiro[naphthalene-2(1 HJ^-piperidine] hydrochloride 

Reference Example IVA-38: (+)-3,4-dihydro-6,7-dirnethoxy-r-{7-{[3-(4-chlorophenyl)propionyl]amino}-4,4-diphe- 
nylheptyl}-spiro[naphthalene-2(1 H),2'-piperidine] hydrochloride 

Reference Example IVA-39: (-J-S^-dihydro-ey-dimethoxy-l '-{7-{[3-(4-chlorophenyl)propionyl]amino}-4,4-diphe- 
nylheptyl}-splro[naphthalene-2(1 H),2 f -piperidine] hydrochloride 

Reference Example IVA-40: (-)-3,4-dihydro-6,7-dimethoxy-1 -{4,4-diphenyl-7-{[3-(4-methoxyphenyl)propionyl] 
aminolhepty^-spiroInaphthalene^tlHJ^-piperidine] hydrochloride 

Reference Example IVA-41 : (+)-3,4-dihydro-6,7-dimethoxy-r-{4,4-diphenyl-7-{[3-(4-methoxyphenyl)propionyl] 
amino}heptyl}-spiro[naphthalene-2(1 HJ^-piperidine] hydrochloride 

Reference Example IVA-42: 3,4-dihydro-4'-{4,4-diphenyl-7-{[3-(4-methoxyphenyl)propionyl]amino}heptyl}spiro 
[naphthalene-2(1 H),3'-morpholine] hydrochloride 

Reference Example IVA-43: 3,4-dihydro-7-methoxy-4 , -{4,4-diphenyl-7-[3-(4-methoxyphenyl)propionylamino]hep- 
tyl}-spiro [naphthalene^lHJ^-morpholine] hydrochloride 

Reference Example IVA-44: 3,4-dihydro-6 t 7-dimethoxy-4'-{4,4-diphenyl-7-[3-(4-methoxyphenyl) propionylamino] 
heptyl}-spiro[naphthalene-2(1 H),3'-morpholine] hydrochloride 

Reference Example IVA-45: S^ihydro^^limethoxy-^-methyM '-{4,4-diphenyl-7-[3-(4-methoxyphenyl)propio- 
nylamino]heptyl}-spiro[naphthalene-2(1H),2'-piperazine] dihydrochloride 
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[0196] Reference Examples 1 B-40B can be produced according to JP-A-1 0-81 665. 

Reference Example 1B-1: 5-[4-(4-chlorophenyl)-4-hydroxypiperidi no]- 1-formylarnino-2,2-diphenylpentane hydro- 
chloride 

Reference Example 1B-2: 5-[4-(4-fluorophenyl)piperazin-1-yl]-1-formylamino-2 f 2-diphenylpentane dihydrochlo- 
ride 

Reference Example 1B-3: 1-formylamino-5-(4-hydroxy-4-phenylpiperidino)-2 f 2-diphenylpentane hydrochloride 
Reference Example 1 B-4: 5-[4-(4-trifluoromethylphenyl)-4-hydroxypiperidino]-1-formylamino-2,2-diphenylpen- 
tane hydrochloride 

Reference Example 1 B-5: 5-[4-[3,5-bis(trifluoromethyl)phenyl]-4-hydroxypiperidino]-1-formylamino-2 f 2-diphe- 
nylpentane hydrochloride 

Reference Example 1B-6: 5-[4-(3,5-dichlorophenyl)-4-hydroxypiperidino]-1-formylamino-2,2-diphenytpentane hy- 
drochloride 

Reference Example 1 B-7: 5-[4-(4-chloropheny!)-1,2 f 3,6-tetrahydropyridin-1-yl]-1-formylamino-2,2-diphenylpen- 
tane hydrochloride 

Reference Example 1B-8: 1-formylamino-2,2-diphenyl-5-(4-phenylpiperidino)pentane 
Reference Example 1B-9: 5-[4-(4-chlorophenyl)piperidino]-1-formylamino-2,2-diphenylpentane hydrochloride 
Reference Example 1B-10: 7-[4-(4-chlorophenyl)-4-hydroxypiperidino]-1-formylamino-4,4-diphenylheptane hy- 
drochloride 

Reference Example 2B-1: 5-[4-(4-fluorophenyl)-4-hydroxypiperidinoJ-1-formylamino-2 t 2-dlphenylpentane hydro- 
chloride 

Reference Example 2B-2: 1-formylamino-5-[4-hydroxy-4-(4-methoxyphenyl)piperidinoJ-2,2-diphenylpentane hy- 
drochloride 

Reference Example 2B-3: 1-formylamino-5- [4-hydroxy-4-(2-pyridyl)piperidino]-2,2-diphenylpentanedihydroch!o- 
ride 

Reference Example 3B-1 : 1 -acetylamino-5-[4-(4-chlorophenyl) -4-hydroxypiperidino]-2,2-diphenylpentane hydro- 
chloride 

Reference Example 3B-2: 1 -acetoacetylamino-5-[4-(4-chlorophenyl)-4-hydroxypiperidino]-2 f 2-diphenylpentane 
hydrochloride 

Reference Example 3B-3: ethyl N- [5- [4- (4-chlorophenyl) -4-hydroxypiperidino]-2,2-diphenylpentyl]succinamate 
hydrochloride 

Reference Example 3B-4: N- [5- [4- (4-chlorophenyl) -4-hydroxypiperidino]-2,2-diphenylpentyl]succinamic acid 
Reference Example 3B-5: 1-{5-[4-(4-chlorophenyl) -4-hydroxypiperidino]-2,2-diphenylpentyl]-3-ethylurea 
Reference Example 3B-6: N-[5-[4-(4-chlorophenyl)-4-hydroxypiperidino]-2,2<Jiphenylpentyl]methanesulfonamide 
hydrochloride 

Reference Example 3B-7: phenyl N-[5-[4-(4-chlorophenyl)-4-hydroxypiperidino]-2,2-diphenylpentyl]carbamate 
Reference Example 3B-8: t -acetylamino-5-[4-(4-chlorophenyl)-4-hydroxypiperidino]-2-phenyl-2-(2-pyridyl)pen- 
tanedihydrochloride 

Reference Example 3B-9: ethyl N-[5-[4-(4-chlorophenyl)-4-hydroxypiperidino]-2,2-diphenylpentyl]oxamidate hy- 
drochloride 

Reference Example 3B-10: ethyl N-[5-[4-(4-chlorophenyl)-4-hydroxypiperidino]-2,2-diphenylpentyl]malonamate 
hydrochloride 

Reference Example 3B-11: ethyl N-[5-[4-(4-chlorophenyl)-4-hydroxypiperidino]-2,2-diphenylpentyl]glutarmate 
Reference Example 3B-12: ethyl N-[5-[4-(4-chlorophenyl)-4-hydroxypiperidino]-2-phenyl-2-(2-pyridyl)pentyl]suc- 
cinamate dihydrochloride 

Reference Example 4B-1 : 1-[5-[4-(4-chlorophenyl)-4-hydroxypiperidino]-2,2-di phenyl pentyl]-3-pentamethyleneu- 
rea hydrochloride 

Reference Example 4B-2: 1 -[5-[4-(4-chlorophenyl)-4-hydroxypiperidinol-2 f 2-diphenylpentyl]-3-(3-hydroxypropyl) 
urea hydrochloride 

Reference Example 4B-3: 1-[5- [4-(4-chlorophenyl)-4-hydroxypiperidino]-2,2-diphenylpentyl]-3-(4-hydroxybutyl) 
urea hydrochloride 

Reference Example 4B-4: ethyl 3-[3-[5-[4-(4-chlorophenyl)-4-hydroxypiperidino]-2,2-diphenylpentyl]ureido]propi- 
onate 

Reference Example4B-5: 1 -[5-[4-(4-chlorophenyl)-4-hydroxypiperidino]-2,2-diphenylpentyl]-3-(2-dimethylaminoe- 
thyl)urea 

Reference Example4B-6:1-[5-[4-(4-chlorophenyl)-4-hy 
pyl)urea 

Reference Example 4B-7: 1 -[5-[4-(4-chlorophenyl)-4-hydroxypiperidino]-2 t 2-diphenylpentyl]-3-{3-(2-pyrrolidone- 
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1-yl)propyl]urea 

Reference Example 4B-8: 1 -[5-[4-(4-chlorophenyl)-4-hydroxypiperidino]-2,2-di phenyl pentyl]-3-(2-p{peridinoethyl) 
urea 

Reference Example 4B-9: 2-[3-[5-[4-(4-chlorophenyl)-4-hydroxypiperidino]-2 I 2-diphenylpentyi]ureido]ethanesul- 
fonamide hydrochloride 

Reference Example 4B-10: 2-[3-[5- [4-(4-chlorophenyl)-4-hydroxypiperidinol-2,2-diphenylpentyl]ureido] 
ethanesulfonic acid 

Reference Example 5B-1 : N-[5-[4-(4-chlorophenyl)-4-hydroxypiperidino]-2,2-diphenylpentyf]succinamic acid 
Reference Example 5B-2: N-[5-[4-(4-chlorophenyl)-4-hydroxypiperidino]-2,2-diphenylpentyl]oxamic acid 
Reference Example 5B-3: N-[5-[4-(4-chlorophenyl)-4-hydroxypiperidino]-2,2-diphenylpentyl]malonamic acid 
Reference Example 5B-4: N-[5-[4-(4-chlorophenyl)-4-hydroxypiperidino]-2,2-diphenylpentyl]g!utaramic acid 
Reference Example 5B-5: N-[5-[4-{4-chlorophenyl)-4-hydroxypiperidino]-2-pheny!-2-(2-pyridyl)pentyl]succinamic 
acid 

Reference Example 6B-1 : N-[5-[4-(4-chlorophenyl)-4-hydroxypiperidino]-2,2-diphenylpentyl]glycine ethyl ester di- 
hydrochloride 

Reference Example 6B-2: ethyl N-[5-[4-(4-chlorophenyl)-4-hydroxypiperidino]-2 1 2-diphenylpentyl]-4-aminobu- 
tyrate dihydrochloride 

Reference Example 7B-1 : N-[5-[4-(4-chlorophenyl)-4-hydroxypiperidinol-2,2-diphenylpentyl]glycine 
Reference Example 7B-2: N-[5-[4-(4-chlorophenyl)^-hydroxypiperidino]-2,2-diphenylpentyI]-4-aminobutyric acid 
Reference Example 8B-1 : N-[5-[4-(4-chlorophenyl)-4-hydroxypiperidino] -2,2-diphenylpentyl]-3-(3-hydroxypyrroli- 
din-1 -yl)propanamide 

Reference Example 8B-2: 5-[4-(4-chlorophenyl)-4-hydroxypiperidino]-2,2-diphenyM -(3-pyrrolidin-1 -yl-propio- 
nylamino)pentane 

Reference Example 8B-3: 5-[4-(4-chlorophenyl)-4-hydroxypiperidino]-1-[3-(dimethylamino)propionylamino]- 
2,2<liphenylpentane 

Reference Example 9B: N-[5^4-(4^hlorophenyl)-4-hydroxypiperidino]-2,2-diphenylpentyl]~3'(t-butoxycarbonyl)- 
aminopropanamide 

Reference Example 1 0B: N-[5-[4-(4-chlorophenyl)-4-hydroxypiperidino]-2 1 2-diphenylpentyl]-3-aminopropanamide 
dihydrochloride 

Reference Example 1 1 B: N-[5-[4-(4-chlorophenyl)-4-hydroxypiperidino]-2,2-diphenylpentyl]-3-(acetylamino)-pro- 
panamide 

Reference Example 1 2B: N-[5-[4-(4-chlorophenyl)-4-hydroxypiperidino]-2,2-diphenylpentyl]-3-(propionylamino) 
propanamide 

Reference Example 1 3B: 1-t4,4-diphenyl-5-(phenyloxycarbonylamino)pentanoyl]-4-(4-chlorophenyl)-4-hydroxyp- 
iperidine 

Reference Example 14B: 1-[5- [4-(4-chlorophenyl)-4-hydroxypiperidino]-2,2-diphenyl-5-oxopentyl]-3-[3-(hydroxy)- 
propyl]urea 

Reference Example 1 5B: 1 -[5-[4-(4-chlorophenyl)-4-hydroxypiperidino]-2,2-diphenyl-5-oxopentyl]-3-[3-(dimethyl- 
amino)ethyl)urea 

Reference Example 16B: 1-(5-acetylamino-4,4-diphenylpentanoyl)-4-(4-chlorophenyl)-4-hydroxypiperidine 
Reference Example 17B: ethyl N-t5-[4-(4-chlorophenyl)-4-hydroxypiperidino]-2,2-diphenyl-5-oxopentyl]succina- 
mate 

Reference Example 18B: N- [5- [4-(4-chlorophenyl)-4-hydroxypiperidino]-2,2-diphenyl-5-oxopentyl]succi namic ac- 
id 

Reference Example 19B: 1-[5- [4-(4-chlorophenyl)-4-hydroxypiperidino]-2,2-diphenyl-5-oxopentyl]-3- [3-(2-oxo- 
1 -pyrrolidino)propyl]urea 

Reference Example 20B: 5-[3-(4-ch!orophenyl)-3-hydroxypyrrolidin-1 -yl]-2,2-diphenyl-1 -formylpentanamine 
Reference Example 21 B: 1 -[5-[4-(4-chlorophenyl)-3-hydroxypiperidino]-2,2-diphenylpentyl]-3-[3-(hydroxy)-propylI 
urea 

Reference Example 22B: 1 -formylamino-[5-[4-hydroxy-4-(4-chlorophenyl)hexamethylenimin-1 -y!]-2,2-diphe- 
nylpentane hydrochloride 

Reference Example 23B: 5- [4-(4-chlorophenyl)-4-hydroxypiperidino]-1-formylamino-2-phenyl-2-(2-thienyl)pen- 
tane hydrochloride 

Reference Example 24B: 2,2-bis(4-chlorophenyl)-5-[4-(4-chlorophenyl)-4-hydroxypiperidino]-1 -formylaminopen- 
tane hydrochloride 

Reference Example 25B: ethyl N- [2,2-bis(4-chlorophenyl)-5-[4-(4-chlorophenyl)-4-hydroxypiperidino]]pentylsuc- 
cinamate hydrochloride 

Reference Example 26B: N- [2,2-bis(4^hlorophenyl)-5-[4-(4-chlorophenyl)-4-hydroxypiperidino]]pentylsuccinam- 
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ic acid 

Reference Example 27B-1: 1-{5-{4-(4K;hlorophenyl)-4-hydroxypip^^ 
nyl)piperidin-4-yl]urea 

Reference Example 27B-2: 1 -[5-[4^4x:hlorophenylM-hydroxypiperi^ -pyrrolidino) 
ethyljurea 

Reference Example 27B-3: 1 -[5-[4-(4-chlorophenyl)-4-hydroxypiperidm^ 
ethyljurea 

Reference Example 27B-4: 1-[5- [4-(4-chlorophenyl)-4-hydroxypiperidino]-2,2-d*iphenylpentyl]-3-(3-aminopropyl)* 
3-methylurea 

Reference Example 27B-5: 1 -[5-[4-(4<hlorophenylH-hydroxyp^ 
urea 

Reference Example 27B-6: 1 -[5-[4-(4^hlorophenyl)-4-hydroxypiperidino]-2,2-diphenylpentyl]-3-{2-(dimethylami- 
no)-ethyl]-3-methylurea 

Reference Example 27B-7: 1 -[5-[4-(4-chlorophenyl)-4-hydroxypiperidino]-2£^^ 
ethyQ-3-methylurea 

Reference Example 27B-8: 1 -[5-[4-(4-chlorophenyl)-4-hydroxypiperidm^^ 
3-methylurea 

Reference Example 27B-9: 1 -[5-[4-(4-chlorophenyl)-4-hydroxypiperidino]-2,2-diphenylpentyl]-3-[2-(acetylamino)- 
ethyl]urea 

Reference Example 27B-10: ethyl 4-[5-[4-(4-chlorophenyl)-4-hydroxypiperidino]-2,2-diphenylpentyl]ureidobu- 
tyrate 

Reference Example 27B-11 : 1-[5-[4-(4-chlorophenyl)-4-hydroxypiperidino]-2,2-diphenylpentyl]-3-(3-hydroxypro- 
pyl)urea 

Reference Example 27B-1 2: 1 -[5-[4-(4-chlorophenyl)-4-hydroxypiperidino]-2,2-diphenylpentyl]-3-( 1 -benzylpiperid- 
in-4-yl)urea 

Reference Example 27B-13: N- [5-[4-(4-chlorophenyl)-4-hydroxypiperidino]-2,2-diphenylpentyl]-4-methylpipera- 
zine-1 -carboxamide 

Reference Example 27B-14: 1 N-[5-[4-(4-chlorophenyl)-4-hydroxypiperidino]-2,2-diphenylpentyl]-4-benzylpipera- 
zine-1 -carboxamide 

Reference Example 27B-15: IN-[5-[4-(4-chlorophenyl)-4-hydroxypiperidino]-2,2-diphenylpentyQ-1 ,2,4,5-tetrahy- 
dro-3-benzazepine-3-carboxamide 

Reference Example 27B-1 6: 1 N-[5-[4-(4-chlorophenyl)-4-hydroxypiperidino]-2,2-diphenylpentyl]-3-(trifluoro- 
acetylamino)pyrrolidine-1 -carboxamide 

Reference Example 27B-17: 1 N-[5-[4-(4-chlorophenyl)-4-hydroxypiperidino]-2 f 2^diphenylpentyl]-4-(t-butoxycar- 
boxamide)piperidine-1 -carboxamide 

Reference Example 27B-1 8: ethyl [4-[3-[5-[4-(4-chlorophenyl)-4-hydroxypiperidino]-2 f 2-diphenylpentyl]ureido]pip- 
eridino]acetate 

Reference Example 27B-1 9: 1 -[5-[4-(4-chlorophenyl)-4-hydroxypiperidino]-2^-dipheny lpentyl]-3-[1 -(trifluoro- 
acetyl)-piperidin-4-yl]urea 

Reference Example 27B-20: 1 N- [5- [4- (4-chlorophenyl) -4-hydroxypiperidino]-2,2-diphenylpentyl]-4-formyl-1 -pip- 
erazinecarboxamlde 

Reference Example27B-21 :1 N-[5-[4-(4-chloro^ 
pyl)-1 -piperazinecarboxamide 

Reference Example 27B-22: 1 N-[5- [4-(4-chlorophenyl)-4^hydroxypiperidino]-2 f 2-diphenylpentyl]-4-(ethoxycarbo- 
nyl)-1 -piperazinecarboxamide 

Reference Example 27B-23: 1 N-[5-[4-(4-chlorophenyl)-4-hydroxypiperidino)-2,2-diphenylpentyll-4-(morpholinoc- 
arbonylmethyl)-1 -piperazinecarboxamide 

Reference Example 28B-1: 3-[3-[5-[4-(4-chlorophenyl)-4-hydroxypiperidino]-2,2Hjiphenylpentyl]ureido] propionic 
acid 

Reference Example 28B-2: 4-[3-[5-[4-(4-chlorophenyl)-4-hydroxypiperidino]-2 f 2-diphenylpentyl]ureido]butyric ac- 
id 

Reference Example 29B: 1N-[5-[4-(4-chlorophenyl)-4-hydroxypiperidino]-2 t 2-diphenylpentyl]vinylsulfonamide 
Reference Example 30B: 1N-[5-[4-(4-chlorophenyl)-4-hydroxypiperidino]-2,2-diphenylpentyl]-2-(pyrrolidino)- 
ethylsulfonamide 

Reference Example 31 B: 1 -[5-[4-(4^hlorophenyl)-4-hydroxypiperidino]-2,2-diphenylpentyl]-3-[3-(carbamoyloxy)- 
propyl]urea 

Reference Example 32B: 1 -[5-[4-(4-chlorophenyl)-4-hydroxypiperidino]-2 f 2-diphenylpentyG-3-(piperidin-4-yl)urea 
Reference Example 33B-1 : ethyl 4-[4-[5-[4-(4-chlorophenyl)-4-hydroxypiperidino]-2,2-diphenylpentyl]aminocarb- 



61 



EP 1 219 294 A1 



onylamino]-piperidino-4-oxobutyrate 

Reference Example 33B-2: N-ethyl-4-[5-[4-(4-chlorophenyl)-4-hydroxypiperid^ 
onylamino-1 -piperidinecarboxamide 

Reference Example 33B-3: 1 -[5-[4-(4-chlorophenyl)-4-hydroxypiperidino]-2,2-diphenylpentyl]-3-(1 -acetylpiperid- 
in-4-yl) urea 

Reference Example 33B-4: N^thoxycarbonylmethyl-4-[5-[4-(4-chlorophenyl)-4-hydroxypiperidinoI-2,2-diphe- 
nylpentyl]-aminocarbonylamino-1 -piperidinecarboxamide 

Reference Example 33B-5: ethyl 3-[4-[5-[4-(4^hlorophenyl)-4-hydroxypiperidino]-2,2-diphenylpentyl]aminocarb- 

onylamino]-piperidino-3-oxopropionate 

Reference Example 34B-1 : 1-[5-[4-(4-chlorophenyl)-4-hydra 

4-yl) urea 

Reference Example 34B-2: 1-[5-[4-(4K;hlorophenyl)-4-hydroxypiperidino]-2,2-diphenylpentyl]-3-[1-(2-hydroxye- 
thyl)-piperidin-4-yl]urea 

Reference Example 34B-3: ethyl 3-[4-[5-[4-(4-chlorophenyl)-4-hydroxypiperidino]-2,2-diphenylpentyl]aminocarb- 
onylamino-piperidinojpropionate 

Reference Example 34B-4: 1 -[5-[4-(4-chlorophenyl)-4-hydroxypiperidino]-2,2-diphenylpentyl]-3-[1 -(3-hydroxypro- 
pyl)-piperidin-4-yl]urea 

Reference Example 35B: 1 -[(piperid'm-4-yl)carboxamide]-5-[4-(4-chlorophenyl)-4-hydroxypiperidino]-2,2-diphe- 
nylpentane dihydrochloride 

Reference Example 36B-1: 1-t(N-ethylpiperidin-4-yl)carboxamide]-5-[4-(4-chlorophenyl)-4-hydroxypiperidino]- 
2,2-diphenylpentane dihydrochloride 

Reference Example 36B-2: 1 -[[N-(ethoxycarbonylmethyl)piperidin-4*yl]carboxamide]-5-[4-(4-chlorophenyl)-4-hy- 
droxypiperidino]-2,2-diphenylpentane dihydrochloride 

Reference Example 36B-3: 1 -[[N-(2"morpholinoethyl)piperidin-4-yl]carboxamide]-5-[4-(4-chlorophenyl)-4-hydrox- 
ypiperidino]-2,2-diphenylpentane 3 hydrochloride 

Reference Example 36B-4: 1 -[[N-(2-dimethy laminoethyl)piperidin-4-yl]carboxamide]-5-[4-(4-chlorophenyl)-4-hy- 
droxypiperidino]-2,2-diphenylpentane 3 hydrochloride 

Reference Example 37B-1 : 1 - d(N-ethylcarbamoyl)piperidin-4-yl]carboxamide]-5-[4-(4-chlorophenyl)-4-hydroxyp- 
iperidino] -2,2-diphenylpentane hydrochloride 

Reference Example 37B-2: 1-[[(N-methylcarbamoyl)piperidin-4-yl] carboxamide]-5- [4-(4-chlorophenyl)-4-hydrox- 
ypiperidino]-2,2-diphenylpentane hydrochloride 

Reference Example 37B-3: 1 -[[(N-phenylcarbamoyl)piperidin-4-ylIcarboxamide]-5-[4-(4-chlorophenyl)-4-hydroxy- 
piperidino]-2,2-diphenylpentane hydrochloride 

Reference Example 37B-4: 1 -[[(N-(4-chlorobenzoyl)piperidin-4-yl]carboxamide]-5-t4-(4-chlorophenyl)-4-hydroxy- 
piperidino]-2,2-diphenylpentane hydrochloride 

Reference Example 37B-5: 1 -[[N-(ethoxycarbonylacetyl)piperidin-4-yl]carboxamide]-5-[4-(4-chlorophenyl)-4-hy- 
droxypiperidino]-2,2-diphenylpentane hydrochloride 

Reference Example 37B-6: 1 -[[N-(3-methoxycarbonylpropionyl)-piperidin-4-yl]carboxamide]-5-[4-(4-chlorophe- 
nyl)-4-hydroxypiperidino]-2,2-diphenylpentane hydrochloride 

Reference Example 37B-7: 1 -[[N-(nicotinoyl)piperidin-4-yl]carboxamide]-5-[4-(4-chlorophenyl)-4-hydroxypiperidi- 
no]-2,2-diphenylpentane dihydrochloride 

Reference Example 37B-8: 1 -[[N-(4-dimethy!aminobutyryl)-piperidin-4-ylIcarboxamide]-5-[4-(4-chlorophenyl)- 
4-hydroxypiperidino]-2,2-diphenylpentane dihydrochloride 

Reference Example 38B: 1 -[(N-propylpiperidin-4-yl)carboxamide]-5-[4-(4-chlorophenyl)-4-hydroxypiperidino]- 
2,2-diphenylpentane dihydrochloride 

Reference Example 39B: 1-[[N-3-pyridylacetyl)piperidin-4-yl] carboxamide] -5- [4- (4-chiorophenyl) -4-hydroxyp- 
iperidino] -2,2-diphenylpentane dihydrochloride 

Reference Example 40B: 1-[[N-ethylcarbamoyl)piperidin-4-yl] carboxamide] -5- [4- (4-chlorophenyl} -4-hydroxyp- 
iperidino] -2,2-diphenylpentane dihydrochloride 

[0197] Reference Examples 1C-15C can be produced according to JP-A-11-71350. 

Reference Example 1C: 1-(tert-butoxycarbonyl)piperidin-4-yl N-(5-(4-(4-chlorophenyl)-4-hydroxypiperidino)- 
2,2-diphenylpentyl)carbamate 

Reference Example 2C: piperidin-4-yl N-(5-(4-(4-chlorophenyl)-4-hydroxypiperidino)-2,2-<Jiphenylpentyl)car- 
bamate 

Reference Example 3C: 1 -(N-ethylcarbamoyl)piperidin-4-yl N-(5-(4-(4-chlorophenyl)-4-hydroxypiperidino)- 
2,2-diphenylpentyl)-carbamate 
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Reference Example 4C: 1-(nicotinoyl)piperidin-4-yl N-(5-(4-(4-chlorophenyl)-4-hydroxypiperidino)-2,2-diphe- 
nylpentyl)carbamate 

Reference Example 5C-1: 1-(5-(4-(4-ch!orophenyl)-4-hydroxypiperidino) -2,2-diphenylpentyl) -3- (1- (2-chlorethy- 
!oxycarbonyl)piperidin-4-yl)urea 

Reference Example 5C-2: 1 -(5-(4-(4-chlorophenyl)^-hydroxypiperidino)*2,2-diphenylpentyl)-3-(1 -(acetoxy- 
acetyl )-pipe ridi n-4-y l)urea 

Reference Example 5C-3: 1 -(5-(4-(4-chlorophenyl)-4-hydroxypiperidino)-2 f 2-diphenylpentyl)-3-{1 -(nicotinoyl)-pip- 
eridin-4-yl)urea 

Reference Example 5C-4: 1 -(5-(4-(4-chlorophenyl)-4-hydroxypiperidino)-2,2-diphenylpentyl)-3- (1 - (isonicotinoyl)- 
piperidin-4-yl)urea 

Reference Example 5C-5: 1 -(5-(4-(4-chlorophenyl)-4-hydroxypiperidino) -2 ,2-diphenylpentyl) -3- (1 - (benzoyl) pip- 
eridin-4-yl)urea 

Reference Example 6C: 1 -(5-(4-(4-chlorophenyl)-4-hydroxypiperidino)-2,2-diphenylpentyl)-3-(1 -(2-hydroxy- 
acetyl)-piperidin-4-yl)urea 

Reference Example 7C: 1-(5-(4-(4-chlorophenyl) -4-hydroxypiperidino)-2,2-di phenyl pentyl) -3-(1-(2-pyrrolidin- 
1-yl)ethyloxycarbonyl)piperidin-4-yl)urea 

Reference Example 8C-1 : N-(5-(4-(4-chlorophenyl)-4-hydroxypiperidino)-2,2-diphenylpentyl) nicotinamide dihy- 
drochloride 

Reference Example 8C-2: 2-chloroethyl (5-(4-(4-chlorophenyl)-4-hydroxypiperidino)-2,2-diphenylpentylamino) 
carbamate 

Reference Example 9C: 1-(5-(4-(4-chlorophenyl)-4-hydroxypiperidino)-2,2-diphenylpentyl) -4,5-dihydro-2-oxa- 
zolone 

Reference Example 10C-1 : 2-(1-(t-butoxycarbonyl)piperidin-4-yl)-N-(5-(4-{4-chlorophenyl)-4-hydroxypiperi 
2,2-diphenylpentyl)acetamide 

Reference Example 1 0C-2: 2-(1 -(t-butoxycarbonyl)piperidin-4-ylidene)-N-(5-(4-(4-chlorophenyl)-4-hydroxypipe- 
ridino)-2,2-diphenylpentyl) acetamide 

Reference Example 11C-1: N-(5-(4-(4-chlorophenyl)-4-hydroxypiperidino)-2,2-diphenytpentyl) -2-(piperidin-4-yl) 
acetamide dihydrochloride 

Reference Example 11 C-2: N-(5-(4-(4-chlorophenyl)-4-hydroxypiperidino)-2,2-diphenylpentyl) -2-(piperidine-4-yli- 
dene) acetamide dihydrochloride 

Reference Example 12C-1: N- (5- (4- (4-chlorophenyl) -4-hydroxypiperidino)-2-phenyl-2-(2-pyridyl)pentyl)- 
1 -{ethoxycarbonyl)piperidine-4-carboxamide dihydrochloride 

Reference Example 1 2C-2: N-(5-(4-(4-chlorophenyl)-4-hydroxypiperidino)-2-phenyl-2-(2-pyridyl)pentyl)-1 -(isoni- 
cotinoyl)piperidine-4-carboxamide 3 hydrochloride 

Reference Example 1 2C-3: N-(5-(4-(4-chlorophenyl)-4-hydroxypiperidino)-2,2-bis(4-fluorophenyl)pentyl)-1 -psoni- 
cotinoyl)piperidine-4-carboxamide dihydrochloride 

Reference Example 1 2C-4: N-(5-(4-(4-chlorophenyl)-4-hydroxypiperidino)-2-(4-fluorophenyl)-2-phenylpentyl)- 
1 -(isonicotinoyl)piperidine-4-carboxamide dihydrochloride 

Reference Example 1 3C-1 : 1 -(5-(4-(4-chlorophenyl)-4-hydroxypiperidino) -2-phenyl-2- (2-pyridyl) penty I) -3- (3-hy- 
droxypropyt)urea dihydrochloride 

Reference Example 1 3C-2: 1 -(5-(4-(4-chlorophenyl)-4-hydroxypiperidino)-2-phenyl-2-(2-pyridyl)pentyl)-3-(1 -(nico- 

tinoyl)piperidin-4-yl)urea 3 hydrochloride 

ReferenceExample13C-3:1-(5-(4-(4-chlorophenyl)-4-hydro^ 

icotinoyl)piperidin-4-yl)urea 3 hydrochloride 

ReferenceExamplel 3C^:1 -(5-[4-(4Kihlorophen 

icotinoyl)piperidin-4-yl)urea dihydrochloride 

Reference Example 13C-5: 1 - (5-[4- (4-chlorophenyl) -4-hydroxypiperidino]-2 f 2-bis(4-fiuorophenyl)pentyl)-3-(3-hy- 
droxypropyi)urea 

Reference Example 1 3C-6: 1 -(5- [4-(4-chlorophenyl)-4-hydroxypiperidino]-2,2-bis(4-fluorophenyl)pentyl)-3- 
(1 -(nicotinoyl)piperidin-4-yl)urea 

Reference Example 13C-7: 1- (5-[4-(4-chlorophenyl)-4-hydroxypiperidino)-2-(4-fluorophenyl)-2-phenylpentyl)- 
3-(1 -(isonicotinoyl)piperidin-4-yl)urea dihydrochloride 

Reference Example 13C-8: 1-(5- [4-(4-chlorophenyl)-4-hydroxypiperidino]-2-(4-fluorophenyl)-2-phenylpentyl)- 
3-{3-hydroxypropyl)urea hydrochloride 

Reference Example 13C-9: 1-(5-[4-(4-chlorophenyl)-4-hydroxypiperidino]-2-(4-fluorophenyl)-2-phenylpentyl)-3- 
(1 -(nicotinoyl)piperidin-4-yl)urea dihydrochloride 

Reference Example 14C: N- (5- (4- (4-chlorophenyl) -4-hydroxypiperidino)-2,2-bis(4-fluorophenyl)pentyl)aceta- 
mide hydrochloride 
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Reference Example 1 5C: N-(5-[4-(4-chloropheny!)-4-hydroxypiperidinol-2-(4-f luorophenyl)-2-phenyIpentyl)aceta- 
mide hydrochloride 

Reference Example 1D 

benzyl 2-((5-hydroxy-2,2-diphenylpentyl)amino)-2-oxoethylcarbamate 
[0198] 




[0199] To a solution of 5-amino-4,4-diphenylpentanol (15.8 g) in acetonitrile (100 ml) were added 2-(((benzyloxy) 
carbonyl)-amino)acetic acid(1 3 g) and WSC(1 4 g). The mixture was sti rred at room temperature overnight. The reaction 
mixture was concentrated and ethyl acetate and water were added to the residue. The organic layer was separated, 
washed with saturated aqueous sodium hydrogen carbonate, dried and concentrated. The residue was recrystallized 
from IPE/ethyl acetate to give the title compound (21 g). 
melting point: 122-123°C. 

Reference Example 2D 

tert-butyl 2-((5-hydroxy-2,2-diphenylpentyl)amino)-2-oxoethylcarbamate 
[0200] 




H O 

[0201] To a solution of 5-amino-4,4-diphenylpentanol (4 g) in acetonitrile (30 ml) were added 2-(((tert-butoxy)carb- 
ony!)-amino)acetic acid (3.5 g), WSC(4 g) and triethylamine(5 ml). The mixture was stirred at room temperature over- 
night. The reaction mixture was concentrated and ethyl acetate and water were added to the residue. The organic 
layer was separated, washed with saturated aqueous sodium hydrogen carbonate, dried and concentrated. The residue 
was purified by silica gel column chromatography (eluent: ethyl acetate) to give the title compound (4 g). 
oil: 

1H-NMR(CDCI 3 )8: 1.2-1.6 (2H, m), 1.43 (9H, s) , 1.802.3 (2H, m), 3.4-3.6 (2H, m), 3.69 (2H, d), 4.04 (2H, d), 5.0 (1H, 
br), 5.70 (1H, br), 7.1-7.4 (10H, m). 
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Reference Example 3D 

2,2KJiphenyl-5-(4-phenylpiperidino)pentanenitrile 
5 [0202] 



10 




is 

[0203] To a solution of 5-bromo-2,2-diphenylpentanenitrile (9.5 g) in acetonitrile (100 ml) were added potassium 
carbonate (6 g) and 4-phenylpiperidine (4.8 g). The reaction mixture was stirred at 60°C overnight and concentrated. 
The residue was recrystatlized from IPE/ethyl acetate to give the title compound (11 g). 
melting point: 88-89°C. 

20 

Reference Example 4D 

7-oxo-4,4-diphenyl-7-(4-phenylpiperidino)heptanenitrile 
25 [0204] 



30 




35 

[0205] To a solution of 6-cyano-4,4-diphenylhexanoic acid (5.87 g) in dichloromethane (60 ml) was added thionyl 
chloride (3.57 g) under ice-cooling and the mixture was stirred at room temperature for 1 h. To the reaction mixture 
was added a solution of phenylpiperidine (4.8 g) and triethylamine (5 g) in dichloromethane (20 ml) by small portions 
40 and the mixture was stirred at room temperature for another 1 h. The reaction mixture was washed with 1 N hydrochloric 
acid and saturated brine and dried over anhydrous sodium sulfate. Concentration under reduced pressure gave the 
residue, which was subject to silica gel column chromatography with elution of hexane-ethyl acetate (4:1-1 :1) to give 
the title compound (7.5 g). 
oil: 

45 1H-NMR(CDCI 3 ) 8: 1.19-1.95 (4H, m), 1.96-2.08 (4H, m), 2.20-2.79 (6H, m), 2.91 (1H, dt, J=2.6, 18.0 Hz), 3.38-3.52 
(1H, m), 4.66-4.80 (1H, m), 7.10-7.38 (15H, m). 



50 



55 
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Reference Example 5D 

2,2-diphenyl-5-(4-phenylpiperidino)pentylamine 
[0206] 




[0207] 2,2-diphenyl-5-(4-phenylpiperidino)pentanenitrile(10.0 g) produced in Reference Example 3D was added to 
a suspension of lithium aluminum hydride (4.8 g) and aluminum chloride (16.9 g) in THF (350 ml) under ice-cooling 
and the mixture was stirred at room temperature for 3 h. To the reaction mixture was added 1N aqueous sodium 
hydroxide solution (400 ml) by small portions under ice-cooling and the mixture was stirred for 5 min. Ether (500 ml) 
was added and the mixture was filtered through Celite. The organic layer of the filtrate was washed with saturated 
brine and dried over anhydrous sodium sulfate. Concentration under reduced pressure gave the residue, which was 
subject to silica gel column chromatography with elution of ethyl acetate-methanol (5:1)-ethyl acetate-methanol-satu- 
rated aqueous ammonia (50:1 0:1 ) to give the title compound (8.1 g). 
oil: 

1 H-NMR(CDCI 3 )5: 1 .25-1 .36 (4H, m), 1 .69-2.03 (6H, m), 2.1 0-2. 1 8 (2H, m), 2.28-2.48 (3H, m), 2.90 (2H, d, J=1 1 .4 Hz), 
3.33 (2H, s), 7.12-7.32 (15H, m). 

Reference Example 6D 

benzyl 2-((5-(4-methylbenzenesulfonyloxy)-2,2-diphenylpentyi)-amino)-2-oxoethylcarbamate 
[0208] 




H O 

[0209] To a solution of the compound (5.50 g) obtained in Reference Example 1 D in acetonitrile (1 50 ml) were added 
triethylamine (2.76 ml), 4-dimethylaminopyridine (0.1 6 g) and p-toluenesulfonyl chloride (3.79 g). The reaction mixture 
was stirred at room temperature overnight and concentrated under reduced pressure. The residue was dissolved in 
ethyl acetate and the mixture was washed with water, dried and concentrated. The resulting residue was crystallized 
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from ethyl acetate-hexane to give the title compound (6.28 g). 
melting point: 143-144°C 



Reference Example 7D 



benzyl 2-((5-iodo-2^-diphenylpentyl)amino)-2-oxoethylcarbamate 



[0210] 



o 




[0211] To a solution of the compound (6.25 g) obtained in Reference Example 6D in acetone (100 ml) was added 
sodium iodide (15.0 g) under ice-cooling. The reaction mixture was stirred at room temperature for 2 days and con- 
centrated under reduced pressure. The residue was dissolved in ethyl acetate and the mixture was washed with water, 
dried and concentrated. The resulting residue was subject to silica gel column chromatography. By purification with 
hexane-ethyl acetate (1 :1 ), the title compound (5.93 g) was obtained. 



1 H-NMR(CDCI 3 )8: 1.51-1 .63 (2H, m) , 2.12-2.19 (2H, m) , 3.10 (2H f t, J=6.4Hz), 3.73 (2H t d, J=5.6Hz), 4.00 (2H f d, 
J=6.5Hz), 5.10 (2H, s), 5.23 (1H, s), 5.51 (1H, s), 7.15-7.40 (15H, m). 

Reference Example 8D 

benzyl 2-((4-hydroxy-2,2-diphenylbutyl)amino)-2-oxoethy Carbamate 



[0213] In the same manner as in Reference Example 1 D, the compound was synthesized from 4-amino-3,3-diphe- 
nylbutanol. amorphous powder. 

1H-NMR(CDCI 3 )5: 1.26-1.34 (2H, m), 1.71 (1H, s) , 2.09-2.14 (2H, m), 3.53 (2H, t, J=5.8 Hz), 3.72 (2H, d, J=5.8 Hz), 



oil. 



[0212] 




H 0 



67 



EP 1 219 294 A1 

4.00 (2H, d, J=5.5 Hz), 5.08 (2H, s), 5.30 (1H, s), 5.56-5.59 (1H, m), 7.13-7.37 (15H, m). 
Reference Example 9D 

benzyl 2-((4-(4-methylbenzenesulfonyloxy)-2,2-diphenylbutyl)-ammo)-2-oxoethylcarbamate 
[0214] 




H O 



[0215] In the same manner as in Reference Example 6D, the compound was synthesized from the compound ob- 
tained in Reference Example 8D. 
oil. 

1 H-NMR(CDC1 3 ) 8: 1 .34-1 .42 (2H, m) , 2.01 -2.09 (2H, m) , 2.43 (3H f s), 3.73 (2H, d, J=5.6 Hz), 3.90-3.96 (4H, m), 5.08 
(2H, s), 5.29 (1H, s), 5.48 (1H, s), 7.09 (4H, d, J=7.0 Hz), 7.19-7.36 (13H, m), 7.73 (2H, d, J=8.2 Hz). 

Reference Example 10D 

benzyl 2-((4-iodo-2,2-diphenylbutyl)amino)-2-oxoethylcarbamate 
[0216] 



o 




H 0 



[0217] In the same manner as in Reference Example 7D, the compound was synthesized from the compound ob- 
tained in Reference Example 9D. 
amorphous powder. 

1H-NMR(CDCI 3 )8: 2.52-2.70 (2H f m), 3.37-3.59 (2H, m), 3.92-4.10 (4H, m), 4.18 (2H, s), 5.13 (2H, s), 5.78 (1H, s), 
7.15-7.36 (15H, m). 



68 



EP 1 219 294 A1 

Reference Example 11 D 

tert-butyl 2-((2,2-bis(4<hlorophenyl)-5-hydroxypentyl)amino)-2-oxoethylcarbamate 
[0218] 




0 



[0219] In the same manner as in Reference Example 2D, the compound was synthesized from 5-amino-4,4-bis 
(4-chlorophenyl)-1 -pentanol. 
amorphous powder. 

1H-NMR(CDCI 3 )8: 1.23-1 .35 (2H, m), 1.41 (9H, s), 1.85 (1H, t, J=5.6 Hz), 2.05-2.14 (2H, m), 3.55 (2H, q, J=5.6 Hz), 
3.68 (2H, d, J=6.0 Hz), 3.96 (2H, d, J=6.2 Hz), 4.98 (1 H, br), 5.75 (1 H, br), 7.1 3 (4H, d, J=8.7 Hz), 7.29 (4H f d, J=8.7Hz). 

Reference Example 1 2D 

tert-butyl 2-((2,2-bis(4-chlorophenyl)-5-(4-methylbenzenesulfonyloxy)pentyl)amino)-2-oxoethylcarbamate 
[0220] 



CI 




0 

[0221] In the same manner as in Reference Example 6D, the compound was synthesized from the compound ob- 
tained in Reference Example 11D. 
amorphous powder. 

1H-NMR(CDCI 3 )5: 1 .30-1 .38 (2H, m), 1 .40 (9H, s), 2.01 -2.09 (2H, m) , 2.45 (3H, s), 3.68 (2H, d, J=6.1 Hz), 3.88-3.96 
(4H, m), 4.94 (1 H, br), 5.65 (1 H, br), 7.02-7.12 (5H, m), 7.24-7.35 (5H, m). 7.74 (2H, d, J=8.3 Hz). 
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Reference Example 13D 

tert-butyl 2-((2,2-bis (4-chlorophenyl)-5-iodopentyl)amino)-2-oxoethyl carbamate 
[0222] 




^ — 0 

0 

[0223] In the same manner as in Reference Example 7D, the compound was synthesized from the compound ob- 
tained in Reference Example 12D. 
amorphous powder. 

1H-NMR(CDCI 3 )5: 1.41 (9H, s) , 1.47-1.56 (2H, m), 2.04-2.17 (2H, m), 3.10 (2H, t, J=6.4 Hz), 3.68 (2H, d, J=6.2 Hz), 
3.94 (2H, d, J=6.2 Hz) , 4.89 (1 H, br) , 5.68 (1 H, br) , 7.06-7.13 (4H, m) , 7.25-7.33 (4H, m). 

Reference Example 14D 

bis(4-fluorophenyl)acetonitrile 

[0224] 



F 




[0225] Thionyl chloride (50 ml) was added to bis(4-fluorophenyl) methanol (24.2 g) at 0°C and after stirring for 30 
min, the mixture was poured into 2N hydrochloric acid (500 ml). The mixture was extracted with ethyl acetate and the 
organic layer was dried over calcium chloride and concentrated under reduced pressure. The resulting residue was 
dissolved in dichloromethane (200 ml) and after addition of trimethylsilylcyanide (16.4 ml), titanium tetrachloride (13.4 
ml) was added dropwise at 0°C. The mixture was stirred for 50 min. Methanol (5 ml) was added to the reaction mixture 
and the mixture was poured into saturated aqueous sodium hydrogen carbonate. The mixture was extracted with ethyl 
acetate and washed with saturated brine. The organic layer was dried over anhydrous magnesium sulfate and con- 
centrated under reduced pressure to give the title compound (21 .8 g). 
oil. 
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1H-NMR(CDC1 3 )8: 5.11 (1H, s), 7.03-7.11 (4H, m), 7.26-7.33 (4H, m). 



Reference Example 15D 



5 



ethyl 4,4-bis(4-fluorophenyl)-4-cyanobutyrate 



[0226] 



10 




15 



OEt 



20 



[0227] A mixture of bis(4-fluorophenyl)acetonitrile (20.4 g) obtained in Reference Example 14D, ethanol(150 ml), 
1 ,8-diazabicyclo[5.4.0]-7-undecene (2.63 ml) and ethyl acrylate (1 2.5 ml) was heated under reflux for 1 8 h. After cooling, 
25 the reaction mixture was concentrated under reduced pressure. 2N Hydrochloric acid (200 ml) was added and the 
mixture was extracted with ethyl acetate. The organic layer was washed with saturated brine, dried over anhydrous 
magnesium sulfate and concentrated under reduced pressure. The resulting residue was subject to silica gel column 
chromatography with elution of hexane-ethyl acetate (5:1 ) to give the title compound (28.8 g). 



30 iH-NMRfCDCy 8: 1 .25 (3H, t, J=7.2 Hz), 2.42-2.47 (2H, m), 2.70-2.75 (2H, m), 4.13 (2H, q, J=7.1 Hz), 7.06-7.13 (4H, 
m), 7.34-7.39 (4H, m) . 

Reference Example 16D 

35 2,2-bis(4-fluorophenyl)-5-hydroxypentylamine 



[0229] To a mixture of ethyl 4,4-bis(4-fluorophenyl)-4-cyanobutyrate (34 g) obtained in Reference Example 1 5D and 
THF (150 ml) was added lithium aluminum hydride (15.7 g) and the mixture was heated under reflux for 16 h. After 
55 cooling, methanol (50 ml) was added by small portions and the mixture was extracted with ethyl acetate. The organic 
layer was washed with saturated brine, dried over anhydrous magnesium sulfate and concentrated under reduced 
pressure. The resulting residue was subject to silica gel column chromatography with elution of ethyl acetate to give 
the title compound (19.7 g). 



oil. 



[0228] 



40 




45 



50 
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oil. 

1 H-NMR (CDCI 3 ) 8: 1.24-1.33 (3H, m), 2.18-2.24 (2H, m) , 3.32 (2H, s), 3.61 (2H, t, J= 6.2Hz), 6.96-7.04 (4H 
7.11-7.19 (4H, m). 

Reference Example 17D 

tert-butyl 2-((2,2-bis(4-fluorophenyl)-5-hydroxypentyl)amino)-2-oxoethylcartamat^ 
[0230] 




[0231] In the same manner as in Reference Example 2D, the compound was synthesized from the compound ob- 
tained in Reference Example 16D. 
oil. 

'H-NMR(CDCI 3 )5: 1 .25-1 .36 (2H, m) , 1 .42 (9H, s), 2.09-2.1 4 (2H, m) , 3.57 (2H, t, J= 5.9Hz), 3.69 (2H, d, J= 6.1 Hz) 
3.98 (2H, d, J= 6.2Hz), 5.02 (1 H f s), 5.76 (1H, s), 6.98-7.05 (4H, m), 7.11-7.17 (4H, m) . 
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Reference Example 18D 

tert-butyl 2-((2,2-bis(4-fluorophenyl)-5-(4-me 

[0232] 



F 




[0233] In the same manner as in Reference Example 6D, the compound was synthesized from the compound ob- 
tained in Reference Example 17D. 
oil. 

1H-NMR(CDCI 3 )8: 1.25-1 .40 (11 H, m), 2.03-2.08 (2H, m), 2.45 (3H, s), 3.67 (2H, d. J= 6.1Hz), 3.89-3.95 (4H, m) f 4.94 
(1H, s), 5.61-5.65 (1H, m), 6.96-7.11 (8H, m), 7.33 (2H, d, J= 8.2Hz), 7.74 (2H f d, J= 8.3Hz). 
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Reference Example 19D 

tert-butyl 2-((2,2-bis(4-fluorophenyl)-5-iodopentyl)amino)-2-oxoethylcarbamate 
[0234] 



F 




[0235] In the same manner as in Reference Example 7D, the compound was synthesized from the compound ob- 
tained in Reference Example 18D. 
oil. 

1 H-NMR(CDC! 3 ) 5: 1 .41 (9H, s), 1 .47-1 .57 (2H, m) , 2.08-2.14 (2H, m), 2.39-3.23 (1 H, m), 3.82-3.92 (7H, m) , 5.77-5 81 
(1H, m), 6.84-7.06 <6H, m), 7.19-7.27 (6H, m). 

Example 1 

benzyl 2-((2,2-diphenyl-5-(4-phenylpiperidino)pentyl)amino)-2-oxoethylcarbamate hydrochloride 
[0236] 




[0237] To a solution of triphenylphosphine (520 mg) in acetonitrile (10 ml) was added bromine (320 mg) under ice- 
cooling. A solution of benzyl 2-((5-hydroxy-2,2-diphenylpentyl)amino)-2-oxoethylcarbamate (0.88 g) in acetonitrile (10 
ml) was then added dropwise to the reaction mixture. The mixture was stirred at room temperature for 1 h and con- 
centrated- The residue was dissolved in ethyl acetate and the mixture was washed with water, dried and concentrated. 
The residue was purified by silica gel column chromatography (eluent; IPE: ethyl acetate=1 :1) to give a bromide. To a 
solution of the bromide in acetonitrile (20 ml) were added 4-phenylpiperidine (320 mg) and potassium carbonate (300 
mg). The reaction mixture was stirred at 40°C overnight, poured into water and extracted with ethyl acetate. The organic 
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layer was washed with water, dried and concentrated. The residue was purified by alumina column chromatography 
(eluent: ethyl acetate) and converted to hydrochloride. Recrystallization from ethyl acetate/ethanol gave the title com- 
pound (0.56g). melting point: 167-168°C. 

Example 2 

tert-butyl 2-((2 f 2-diphenyl-5-(4-phenylpiperidino)-pentyl)amino)-2-oxoethylcarbamate 
[0238] 




[0239] In the same manner as in Example 1 , the compound was synthesized from tert-butyl 2-((5-hydroxy-2,2-diphe- 

nylpentyl)-amino)-2-oxoethylcarbamate. 

melting point: 145-146°C 

Example 3 

4,4-diphenyl-7-(4-phenylpiperidino)heptylamine dihydrochloride 
[0240] 




2HC1 



[0241] To a solution of 7-oxo-4,4-diphenyl-7-(4-phenylpiperidino)heptanenitrile (2.2 g) in THF (20 ml) was added a 
suspension of lithium aluminum hydride (760 mg) in THF (40 ml) under ice-cooling and the mixture was stirred at 60°C 
for 14 h. After completion of the reaction, 1 N aqueous sodium hydroxide solution was added dropwise slowly and the 
precipitated crystals were filtered off. The filtrate was concentrated. The resulting residue was dissolved in ethyl acetate 
and the organic layer was washed with saturated brine, dried and concentrated. The residue was converted to hydro- 
chloride and recrystallized from dichloromethane-IPE to give the title compound (2.0 g). 
melting point: 155-159°C. 
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Example 4 

N-(4Adiphenyl-7-(4-phenylpiperidino)heptyl)-4-methylben2enesulfonamide hydrochloride 
[0242] 




HC1 



[0243] To a solution of 4,4-diphenyl-7-(4-phenylpiperidino)-heptylamine (500 mg) in dichloromethane (15 mi) were 
added triethylamine (3 ml), p-tosyl chloride (209 mg, 1.1 mmol) and DMAP (catalytic amount) under ice-cooling and 
the mixture was stirred at room temperature for 1 h. After completion of the reaction, the solvent was evaporated off 
under reduced pressure and the resulting residue was subject to silica gel column chromatography. The resultant was 
purified with hexane-ethyl acetate (1 :1), made to be a hydrochloride and recrystallized from chloroform-IPE to give the 
title compound (420 mg). 
melting point: 132-134°C 

Example 5 

N-(4,4-diphenyl-7-(4-phenyIpiperidino)heptyl)acetamide hydrochloride 
[0244] 




[0245] To a solution of 4,4-diphenyl-7-(4-phenylpiperidino)-heptylamine (400 mg) in dichloromethane (15 ml) were 
added triethylamine (3 ml) and acetic anhydride (102 mg, 1 mmol) under ice-cooling and the mixture was stirred at 
room temperature for 12 h. After completion of the reaction, the solvent was evaporated off under reduced pressure 
and the resulting residue was subject to silica gel column chromatography. The residue was purified by elution with 
ethyl acetate-methanol (1 :0-1 0:1 ) and recrystallized from ethyl acetate-IPE to give the title compound (1 50 mg). 
melting point: 80-85°C 
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Example 6 

N-benzyl-N-(4,4-diphenyl-7-(4-phenylpiperidino)heptyl)amine dihydrochloride 
[0246] 




[0247] To a solution of 4,4-diphenyl-7-(4-phenylpiperidino)-heptylamine (426 mg), benzaldehyde (106 mg) and p- 
tosylic acid hydrate (catalytic amount) in benzene (5 ml) was added anhydrous magnesium sulfate (1 g) and the mixture 
was stirred at 50°C for 1 h. The precipitate was filtered off and the filtrate was concentrated under reduced pressure. 
The resulting residue was dissolved in methanol (5 ml) and sodium borohydride (38 mg) was added. The mixture was 
stirred at room temperature for 5 min. After completion of the reaction, the mixture was concentrated under reduced 
pressure and the resulting residue was subject to silica gel column chromatography. The residue was purified by elution 
with ethyl acetate- methanol (1 :0-20:t), made to be a hydrochloride and recrystallized from chloroform-IPE to give the 
title compound (350 mg). 
melting point: 223-226°C 

Example 7 

N-(4,4-diphenyl-7-(4-phenylpiperidino)heptyl)-N-(3-methoxybenzyl)amine dihydrochloride 
[0248] 




[0249] The compound was synthesized in the same manner as in Example 6. 
Recrystallization solvent: chloroform-IPE. 
melting point: 215-217°C. 
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Example 8 

N-(4,4<(iphenyl-7-(4-phenylpiperidino)hepty^ di hydrochloride 

[0250] 




[0251] The compound was synthesized in the same manner as in Example 6. 
Recrystallization solvent: chloroforrn-IPE. 
melting point: 100-108°C. 

Example 9 

N-(4,4-diphenyl-7-(4-phenylpiperidino)heptyl)-N-(2-fluorobenzyl)amine dihydrochioride 
[0252] 




[0253] The compound was synthesized in the same manner as in Example 6. 
Recrystallization solvent: chloroform-IPE 
melting point: 198-200°C. 
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Example 10 

N-(4 f 4Htfphenyl-7-(4-phenylpiperid^ hydrochloride 
[0254] 




[0255] To a solution of 4,4-diphenyl-7-(4-phenylpiperidino)-heptylamine (426 mg) in ethyl acetate (1 0 ml) was added 
a saturated aqueous sodium carbonate solution (10 ml) and 2-thiophenecarbonyl chloride (146 mg) was added while 
vigorously stirring the mixture. After 30 min, the organic layer was separated, washed with saturated brine, dried and 
concentrated. The residue was applied to silica gel column chromatography, eluted with hexane-ethyl acetate (1:1), 
converted to hydrochloride and recrystallized from chloroform-IPE to give the title compound (0.5 g). 
melting point: 125-130°C. 

Example 11 

N-(4,4-diphenyl-7-(4-phenylpiperidino)heptyl)-2-pheny!acetamide hydrochloride 
[0256] 




[0257] The compound was synthesized in the same manner as in Example 10. 
Recrystallization solvent: chloroform-IPE 
melting point: 1 03-11 0°C 
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Example 12 

N-(4,4Kliphenyl-7-(4-phenylpiperidino)heptyl)-N-(2-thienylmethyl)arnine di hydrochloride 
[0258] 




[0259] To a solution of a free form (300 mg) of N-(4 J 4-diphenyl-7-(4-phenylpiperidino)heptyl)-2-thiophenecarboxam- 
ide in THF (5 ml) was added a suspension of lithium aluminum hydride (114 mg) in THF (5 ml) under ice-cooling, and 
the mixture was heated under reflux for 1 2 h. After the completion of the reaction, a 1 N aqueous sodium hydroxide 
solution was dropwise added gradually. The precipitated crystals were filtered off and the filtrate was concentrated. 
The residue was dissolved in ethyl acetate, and the organic layer was washed with saturated brine, dried and concen- 
trated to give the title compound (300 mg) as an amorphous. A part of the obtained compound was converted to 
hydrochloride, and recrystallized from chloroform-IPE. 
melting point: 120-125°C. 

Example 13 

N-benzyl-N-(4,4-diphenyl-7-(4-phenylpiperidino)heptyl)-N-methylamine dihydrochloride 
[0260] 




[0261] To a solution of N-benzyl-N-(4,4-diphenyl-7-(4-phenylpiperidino)heptyl)amine (1 75 mg) in acetonitrile (5 ml)- 
37% formalin (0.3 ml) were added sodium cyanoborohydride (31 mg) and acetic add (0.5 ml) and the mixture was 
stirred at room temperature for 1 h. After the completion of the reaction, the mixture was concentrated under reduced 
pressure, and the resulting residue was applied to silica gel column chromatography, purified by elution with ethyl 
acetate, converted to hydrochloride and recrystallized from chloroform-IPE to give the title compound (130 mg) 
melting point: 11 5-1 20°C. 



80 



EP 1 219 294 A1 



Example 14 




25 

[0263] To a solution of 6-phenylhexanoic acid (80 mg) in THF (5 ml) were added oxalyl chloride (63 mg) and one 
drop of DMF under ice-cooling, and the mixture was stirred at room temperature for 2 h and concentrated under reduced 
pressure. This residue was added to a solution of 2,2-diphenyl-5-(4-phenylpiperidino)pentanamine (110 mg) synthe- 
sized in Reference Example 5D and triethylamine (56 mg) in THF (1 0 ml) under ice-cooling, and the mixture was stirred 
30 for 1 h. To the reaction mixture was added saturated aqueous sodium hydrogen carbonate (100 ml), and the mixture 
was extracted with ethyl acetate (1 00 ml), and after washing with saturated brine, dried over anhydrous sodium sulfate. 
The residue was concentrated under reduced pressure and the resulting residue was applied to silica gel column 
chromatography and eluted with ethyl acetate- hexane (2:1 )-ethyl acetate to give the title compound (110 mg). amor- 
phous powder. 

35 1 H-NMR(CDCI 3 )5: 1 .25-1 .38 (5H, m), 1 .45-1 .68 (5H, m), 1 .72-1 .78 (2H, m), 1 .82-2.03 (6H, m), 2.28 (2H, t, J=7.3 Hz), 
2.25-2.45 (1H, m), 2.52 (2H, t, J=7.6 Hz), 2.88 (2H, d, J=11.4 Hz), 3.99 (2H, d, J=5.9 Hz), 4.96 <1H, t, J=5.6 Hz), 
7.12-7.34 (20H, m) . 
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Example 15 

4-benzyloxy-N-(2,2-diphenyl-5-(4-phenylpiperidino)pentyl)-butylamide 
[0264] 



o 




[0265] The compound was synthesized in the same manner as in Example 14. 
amorphous powder. 

1 H-NMR (CDCI 3 )5: 1.27-1.38 (2H f m), 1.68-2.44 (15H, m), 2.87-2.92 (2H, m), 3.41 (2H f t, J=6.0Hz), 3.99 (2H, d, 
J=5.9Hz), 4.39 (2H, s) , 5.14 (1H, t, J=5.7Hz), 7.15-7.31 (20H, m). 

Example 16 

4-benzoyl-N-(2,2-dlphenyl-5-(4-phenylpiperidino)pentyl)-butylamide 
[0266] 




[0267] The compound was synthesized in the same manner as in Example 14. 
Recrystallization solvent: ethyl acetate-hexane. 
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melting point: 101-1 02°C. 



Example 17 



N-(2,2-diphenyl-5-(4-phenylpiperidino)pentyl)-4-phenylbenzamide 



[0268] 



o 




[0269] To a solution of 2,2-diphenyl-5-(4-phenylpiperidino)-pentanamine (1 50 mg) synthesized in Reference Exam- 
ple 5D and triethylamine (57 mg) in THF (5 ml) was added 4-biphenylcarbonyl chloride (98 mg) under ice-cooling, and 
the mixture was stirred for 1.5 h. To the reaction mixture was added saturated aqueous sodium hydrogen carbonate 
(100 ml). The mixture was extracted with ethyl acetate (100 ml), and after washing with saturated brine, dried over 
anhydrous sodium sulfate and concentrated under reduced pressure. The resulting residue was applied to silica gel 
column chromatography and eluted with ethyl acetate-ethyl acetate- methanol (20:1) to give the title compound (110 
mg). 

Recrystallization solvent: ether-hexane. 
melting point: 1 55-1 56°C 

Example 18 

N-(2,2-diphenyl-5-(4-phenylpiperidino)pentyl)-3-ethoxycarbonylpropanamide 



[0270] 




0 



[0271] The compound was synthesized in the same manner as in Example 17. 
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amorphous powder. 

1 H-NMR (CDCI 3 )S: 1.19-1 .31 (5H, m), 1 .68-2.60 (1 5H, m), 2.85-2.91 (2H, m), 3.99-4.02 (2H, m) f 4.09 (2H, q, J=7.1 Hz), 
7.17-7.33 (15H,m). 

Example 19 

2-acetoxy-N-(2,2-djphenyl-5-(4-pheny!piperidino)pentyl)-acetamide 
[0272] 




[0273] The compound was synthesized in the same manner as in Example 17. 
Recrystallization solvent: diethyl ether-hexane. 
melting point: 106-107°C. 

Example 20 

benzyl (1 S)-2-((2,2-diphenyl-5-(4-phenylpiperidino)pentyl)-amino)-1 -methyl-2-oxoethylcarbamate 
[0274] 




[0275] To a solution of 2,2-diphenyl-5-(4-phenylpiperidino)-pentanamine (1 1 0 mg) synthesized in Reference Example 
5D, Z-L-alanine (68 mg) and HOBt (41 mg) in acetonitrile (10 ml) was added WSC (58 mg) at -20°C, and the mixture 
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was stirred at room temperature for 18 h. Water (100 ml) was added to the reaction mixture. The mixture was extracted 
with ethyl acetate (100 ml), and after washing with saturated brine, dried over anhydrous sodium sulfate and concen- 
trated under reduced pressure. The resulting residue was applied to silica gel column chromatography and eluted with 
ethyl acetate-methanol (100:1-25:1) to give the title compound (120 mg). 
amorphous powder 

1 H-NMR (CDCI 3 )5: 1.39 (3H, d, J=7.3Hz), 1.59 (4H, s) , 1.96 (2H, br), 2.58-2.92 (7H, m), 3.53-3.59 (1H, m), 3.71-3.82 
(2H, m), 4.11-4.25 (2H, m), 5.07 (2H, s), 5.89 (1H, br), 6.30 (1H, br), 7.12-7.40 (20H, m). 

Example 21 

benzyl (1 S)-1 -(((2^-diphenyl-5-(4-phenylpiperidino)penryl)-amino)carbonyl)-3-methylbutylcarbamate 
[0276] 




[0277] The compound was synthesized in the same manner as in Example 20. 
amorphous powder. 

'H-NMR (CDCI 3 ) 8: 0.84 (6H, d, J=6.2Hz), 1.21-2.09 (12H, m), 2.22-2.45 (4H, m), 2.84-2.90 (2H f m) , 3.87-4.03 (2H, 
m), 4.08-4.17 (1H, m), 5.05 (2H, s), 5.12 (1H, d, J=8.4Hz), 5.56 (1H, brs), 7.14-7.35 (20H, m). 
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Example 22 

benzyl (1 S)-1 -benzyl- ((2,2-diphenyl-5-(4- phenyl piperidino)-pentyl)amino)-2-oxoethy!carbamate 
[0278] 




[0279] The compound was synthesized in the same manner as in Example 20. 
amorphous powder. 

1 H-NMR (CDCI 3 )5: 1.21-1.28 (3H, m), 1.81-2.03 (6H, m), 2.34-2.47 (3H, m), 2.99-3.02 (4H, m), 3.90-3.92 (2H, m), 
4.06-4.30 (2H, m), 5.00 (2H, s), 5.42 (1 H, br), 5.53 (1 H, br), 7.04-7.32 (25H, m). 

Example 23 

benzyl (1S)-2-((2,2-diphenyl-5-(4-phenylpiperidino)pentyl)-amino)-1-hydroxymethyl-2-oxoethylcarbamate 
[0280] 




[0281] The compound was synthesized in the same manner as in Example 20. 
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amorphous powder. 

1 H-NMR (CDCyfi: 1 .21-1 .46 (2H, m), 1 .82-2.30 (9H, m), 2.50-2.56 (3H, m), 3. 1 5-3.32 (2H, m), 3.66 (1 H, dd, J=1 1 .1 Hz, 
4.7Hz), 3.84 (1 H, dd, J=1 3.0Hz, 5.0Hz), 4.06-4.17 <3H, m), 5.02 (2H, s), 5.98 (1 H. or), 6.02 (1 H, or), 7.14-7.32 (20H, m). 

Example 24 

benzyl (1 R)-2-((2,2-diphenyI-5-(4-phenylpiperidino)pentyl)-amino)-1 -methyl-2-oxoethylcarbamate 
[0282] 




[0283] The compound was synthesized in the same manner as in Example 20. 
amorphous powder. 

1 H-NMR (CDCy5: 1.21-1.32 (6H, m), 1.71-2.09 (6H f m), 2.24-2.52 (3H, m), 2.87-2.93 (2H, m), 3.83-4.16 (4H, m), 5.05 
(2H, s), 5.30 (1H, d, J=6.2Hz), 5.55 (1H, t, J=5.1Hz), 7.14-7.34 (20H, m). 
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Example 25 

(2S)-1-benzyloxycarbonyl-2-(((2,2-diphenyl-5-(4-phenyl^^ 
[0284] 



o 




[0285] The compound was synthesized in the same manner as in Example 20. 
amorphous powder. 

1 H-NMR (CDCI 3 )5: 1.21-1.28 (2H, m), 1.61-2.47 (13H, m), 2.85-2.90 (2H, m), 3.18-3.34 (2H, m). 3.86-4.25 (3H, m), 
5.07 (2H, brs) f 5.54, 6.07 (1H, 2br), 7.16-7.34 (20H, m). 

Example 26 

N-(2,2-dipheny!-5-(4-phenylpiperidino)pentyi)-2-thiophenecarboxamide 
[0286] 




[0287] To a solution of 2,2-diphenyl-5-(4-pheny lpiperidino)-pentanamine (51 0 mg) synthesized in Reference Exam- 
ple 5D and 2-thiophenecarboxy!lc acid (176 mg) in acetonitrile (20 ml) was added WSC (265 mg) under ice-cooling, 
and the mixture was stirred at room temperature for 16 h. Water (200 ml) was added to the reaction mixture. The 
mixture was extracted with ethyl acetate (200 ml), and after washing with saturated brine, dried over anhydrous sodium 
sulfate, and concentrated under reduced pressure. The resulting residue was applied to silica gel column chromatog- 
raphy and eluted with ethyl acetate-ethyl acetate-methanol (20:1 ) to give the title compound (51 0 mg). Recrystallization 
solvent: diethyl ether, 
melting point: 80-81 °C. 
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Example 27 

4-ben2y!oxy-N-(2,2-diphenyl-5-(4-phenylpiperidino)pentyl)-ben2amide 
5 [0288] 



o 



15 



20 




[0289] The compound was synthesized in the same manner as in Example 26. 
Recrystallization solvent: ethyl acetate-hexane. 
25 melting point: 148-149°C. 

Example 28 

N-(2,2-diphenyl-5-(4-phenylpiperidino)pentyl)-4-phenoxybenzamide hydrochloride 

30 

[0290] 



35 



40 



45 




[0291] The compound was synthesized in the same manner as in Example 26 and converted to hydrochloride. 
Recrystallization solvent: ethyl acetate-diethyl ether, 
melting point: 199-204°C. 

55 
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Example 29 

5-bromo-N-(2,2-diphenyl-5-(4-phenylpiperidino)pentyl)-2-furancarboxamide 
[0292] 




[0293] The compound was synthesized in the same manner as in Example 26. 
Recrystaflization solvent: diethyl ether-hexane. 
melting point: 129-130°C. 

Example 30 

5*bromo-N-(2,2-diphenyl-5-(4-phenylpiperidino)pentyl)-2-thiophenecarboxamide 
[0294] 




[0295] The compound was synthesized in the same manner as in Example 26. 
Recrystallization solvent: ethyl acetate-hexane. 
melting point: 147-148°C. 
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Example 31 

N-(2,2Kliphenyl-5-(4-phenylpiperidino)pentyl)-2-pyrrolecarboxamide 
[0296] 




H 

[0297] The compound was synthesized in the same manner as in Example 26. 
Recrystallization solvent: diethyl ether-hexane. 
melting point: 155-156°C. 

Example 32 

3-bromo-N-(2,2-diphenyl-5-(4-phenylpiperidino)pentyl)benzamide 
[0298] 



o 




Br 



[0299] The compound was synthesized in the same manner as in Example 26. 
Recrystallization solvent: diethyl ether-hexane. 
melting point: 103-104°C. 
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Example 33 

N-(2,2-diphenyl-5-(4-phenylpiperidino)pentyl)-4-biphenylacetamide 
[0300] 



o 




[0301] The compound was synthesized in the same manner as in Example 26. 
Recrystallization solvent: ethyl acetate-hexane. 
melting point: 86-87°C. 

Example 34 

:ienzyloxy-N-(2,2-diphenyl-5-(4-phenylpiperidino)pentyl)-benzamide 
[0302] 



o 




[0303] The compound was synthesized in the same manner as in Example 26. 
Recrystallization solvent: ethyl acetate-diethyl ether, 
melting point: 122-123°C. 
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Example 35 

2-benzoylamino-N-(2,2^iphenyl-5-(4-pte^ 
[0304] 




[0305] The compound was synthesized in the same manner as in Example 26. 
Recrystallization solvent: ethyl acetate-hexane. 
melting point: 181-182°C. 

Example 36 

4-bromo-N-(2,2-diphenyl-5-(4-phenylpiperidino)pentyl)benzamide 
[0306] 




[0307] The compound was synthesized in the same manner as in Example 1 7. 
Recrystallization solvent: ethyl acetate-hexane. 
melting point: 140-141 °C. 
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Example 37 

4~benzoy!amino-N-(2,2-diphenyl-5-(4-phenylpiperidino)-pentyl)benzamide 
[0308] 



o 




[0309] The compound was synthesized in the same manner as in Example 26. 
amorphous powder. 

1 H-NMR (CDCI 3 )5: 1.26-1.43 (3H, m), 1.63-1.92 (5H, m), 2.13-2.41 (5H, m), 2.84-2.91 (2H, m) , 4.18 (2H,d, J=5.8Hz), 
5.67 (1H, brs), 7.14-7.39 (15H, m), 7.46-7.58 (5H, m), 7.67 (2H, d, J=8.8Hz), 7.84^7.89 (3H, m). 

Example 38 

N-(2,2-diphenyl-5-(4-phenylpiperidino)pentyl)-4-(phenylaminocarbonyl)benzamide 
[0310] 



o 




[0311] The compound was synthesized in the same manner as in Example 26. 
Recrystallization solvent: ethyl acetate-di ethyl ether, 
melting point: 134-135°C. 
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Example 39 

benzyl 3-((2,2-diphenyl-5-(4-phenylpiperidino)pem 
[0312] 



o 




[0313] The compound was synthesized in the same manner as in Example 26. 
amorphous powder. 

1 H-NMR (CDCI 3 ) 5: 1 .21 -1 .33 (2H, m) , 1 .67-2.09 (8H, m) , 2.20-2.61 (5H, m), 2.89-2.94 (2H f m) f 3.42 (2H, q, J=5.9Hz), 
4.00 (2H, d, J=6.1Hz), 5.08 (1H, br), 5.11 (2H f s), 6.05 (1H, br), 7.13-7.37 (20H, m). 

Example 40 

benzyl 4-((2,2-diphenyl-5-(4-phenylpiperidino)pentyl)amino)-4-oxobutylcarbamate 
[0314] 



o 




[0315] The compound was synthesized in the same manner as in Example 26. 
amorphous powder. 

1 H-NMR (CDCI 3 )8: 1 .21 -1 .38 (2H, m), 1 .67-2.1 2 (1 2H, m), 2.24-2.52 (3H, m), 2.86-2.91 (2H, m), 3. 1 0 (2H, q, J=6.4Hz), 
4.00 (2H, d, J=5.9Hz) , 5.05 (2H, s) , 5.14 (1H, br) , 5.30 (1H, br), 7.17-7.32 (20H, m). 
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Example 41 



benzyl N-(2-((2,2^iphenyl-5-(4-phenylpiperidino)pentyl)amino)-2-oxoethyl)-N-methyl) carbamate hydrochloride 



[0317] The compound was synthesized in the same manner as in Example 26. 
amorphous powder. 

1 H-NMR (CDCI 3 )8: 1 .53-1 .68 (3H, m), 2.17-2.28 (2H, m), 2.65 (4H, brs), 2.89 (5H, br s), 3.49-3.55 (2H, m), 3.88-4.00 
(4H, m), 5.08 (2H, s), 5.66 (1H, t, J=5.7Hz), 7.15-7.35 (20H, m), 12.02 (1H, br). 

Example 42 

1-benzyl-3-(2,2-diphenyl-5-(4-phenylpiperidino)pentyl)urea 
[03f8J- • - 



[0319] A solution of 2,2-diphenyl-5-(4-phenylpiperidino)-pentanamine (110 mg) synthesized in Reference Example 
5D and benzyl isocynate (41 mg) in pyridine (5 ml) was stirred at room temperature for 3 h and concentrated under 
reduced pressure. This residue was partitioned between water (1 00 ml) and ethyl acetate (1 00 ml). The organic layer 
was washed with saturated brine, dried over anhydrous sodium sulfate and concentrated under reduced pressure. The 
resulting residue was recrystallized from ethyl acetate-hexane to give the title compound (114 mg). 
melting point: 156-157°C. 



[0316] 
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Example 43 

N-(2-((2,2-diphenyl-5-(4-phenylpiperidino)rjenty^^ 
[0320] 




[0321] To a solution of tert-butyl 2-((2 f 2Kliphenyl-5-(4^henylpiperidino)pentyl)amino)-2-oxoethylcarbamate (4.0 g) 
synthesized in Example 2 in ethyl acetate (60 ml) was added 4N hydrogen chloride-ethyl acetate (1 50 ml) and the 
mixture was stirred at room temperature for 1 h. The reaction mixture was concentrated and reprecipitated with meth- 
anol-ethyl acetate to give diamine as hydrochloride (4.3 g). To a solution of amine hydrochloride (200 mg), pyrrole- 
2-carboxytic acid (46 mg) and triethylamine (77 mg) in acetonitrile (15 ml) was added WSC (80 mg) under ice-cooling, 
and the mixture was stirred at room temperature for 19 h. Water (200 ml) was added to the reaction mixture and the 
mixture extracted with ethyl acetate (200 ml), and after washing with saturated brine, dried over anhydrous sodium 
sulfate and concentrated under reduced pressure. The resulting residue was applied to silica gel column chromatog- 
raphy, eluted with ethyl acetate-ethyl acetate-methanol (5:1), and recrystallized from ethyl acetate- hexane to give the 
title compound (97 mg). 
melting point: 158-159°C. 

Example 44 

N-(2-((2,2-diphenyl-5-(4-phenylpiperidino)pentyl)amino)-2-oxoethyl)indole-2-carboxamide 
[0322] 




[0323] The compound was synthesized in the same manner as in Example 43. 
Recrystallization solvent: ethyl acetate-hexane. 
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melting point: 184-185°C. 
Example 45 

N-(2-((2,2-diphenyl-5-(4-phe^ 
[0324] 




[0325] The compound was synthesized in the same manner as in Example 43. 
amorphous powder. 

1 H-NMR (CDCI 3 )8: 1.22-1.38 (2H, m), 1.76-2.48 (11 H, m), 2.94-2.99 (2H, m), 3.97 (3H, s), 3.98-4.06 (4H, m), 5.76 
(1H, brs), 6.93 (1H, s), 7.11-7.41 (19H, m), 7.63-7.67 (1H, m). 

Example 46 

N-(2-((2,2-diphenyl-5-(4-phenylpiperi 
[0326] 




[0327] The compound was synthesized in the same manner as in Example 43. 
amorphous powder. 

1 H-NMR (CDCI 3 )5: 1.26-1.34 (2H, m). 1.80-2.47 (11H, m). 2.94-2.99 (2H, m), 4.01-4.07 (4H, m), 5.61 (1H, brs), 
7.06-7.55 (20H, m), 7.68-7.72 (1 H, m). 
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Example 47 

5-chloro-N-(2-((2,2-diphenyl-5-(4-pheny!piperidino)^^ 
[0328] 




[0329] The compound was synthesized in the same manner as in Example 43. 
amorphous powder. 

1 H-NMR (CDCI 3 ) 6: 1.22-1.29 (2H, m), 1.73-2.35 (13H, m), 2.94-2.98 (2H, m) , 3.98-4.17 (4H, m), 5.80 (1H, brs), 6.92 
(1H, s), 7.06-7.63 (19H, m), 9.92 (1H, s). 

Example 48 

N-(2-((2,2-diphenyl-5-(4-phenylpiperidi 
[0330] 




[0331] The compound was synthesized in the same manner as in Example 43. 
amorphous powder. 

1H-NMR {CDCyfr 1.25-1.33 (2H, m), 1.75-2.19 (9H, m), 2.30-2.38 (3H f m) f 2.94-2.99 (2H, m) , 3.98-4.05 (4H, m), 
5.92 (1H, brs), 7.09-7.26 (15H, m), 7.53-7.59 (3H, m), 7.86-7.88 (4H, m), 8.32 (1H, s). 



EP 1 219 294 A1 

Example 49 

N-(2-((2,2-diphenyl-5-(4-phenylpiperi^ 
[0332] 




HO 

[0333] The compound was synthesized in the same manner as in Example 43. 
amorphous powder. 

1 H-NMR (CDCI 3 )8: 1.25-1.33 (2H, m), 1.75-2.11 (10H, m) , 2.38-2.46 (3H, m), 3.11-3.15 (2H, m), 4.00-4.05 (4H, m), 
5.89 (1 H, brs), 7.08-7.24 (18H, m), 7.45-7.72 (3H, m), 8.39-8.43 (1 H, m) . 

Example 50 

N-(2-((2,2-diphenyl-5-(4-phenylpip^ 
[0334] 




[0335] The compound was synthesized in the same manner as in Example 43. 
amorphous powder. 

1 H-NMR (CDCI 3 ) 5: 1.26-1.34 (2H, m), 1.85-2.21 (10H, m), 2.42-2.49 (3H, m), 3.12-3.19 (2H, m), 4.01-4.06 (4H, m), 
5.80 (1H, brs), 7.08-7.35 (18H, m), 7.48-7.53 (1H, m) f 7.68 (1H, d, J=8.1Hz), 7.84 (1H, d, J=8.4Hz). 
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Example 51 

N-(2-((2-((2,2-Biphenyl-5-(4-phenylp"pe^ 
phenylacetamide 

[0336] 




COCF, 



[0337] The compound was synthesized in the same manner as in Example 43. 
Recrystallization solvent: ethyl acetate-hexane. 
melting point: 145-1 46°C. 

Example 52 

N-(2-((2,2-diphenyl-5-(4-phenylpiperidino)pentyl)amino)-2-oxoethyl)indole-3-carboxamide 
[0338] 




[0339] The compound was synthesized in the same manner as in Example 43. 
Recrystallization solvent: ethyl acetate-hexane. 
melting point: 153-154°C. 
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Example 53 

N-(2-((2,2-diphenyl-5-(4-phenylpiperidino)pentyl)am 
[0340] 




[0341] In the same manner as in Example 43, diamine hydrochloride was synthesized. To a solution of diamine 
hydrochloride (1 20 mg) and triethylamine (80 mg) in THF (1 0 ml) was added 4-biphenylcarbonyl chloride (54 mg) under 
ice-cooling, and the mixture was stirred for 2 h. Saturated aqueous sodium hydrogen carbonate (100 ml) was added 
and the reaction mixture was extracted with ethyl acetate (1 00 ml), and after washing with saturated brine, dried over 
anhydrous sodium sulfate and concentrated under reduced pressure. The resulting residue was applied to silica gel 
column chromatography and eluted with ethyl acetate-ethyl acetate-methanol (10:1) to give the title compound (100 
mg). 

amorphous powder. 

tH-NMR (CDCy5: 1 .22-1 .48 (2H, m), 1 .81-2.36 (9H, m), 2.42-2.68 (3H, m), 3.18-3.22 (2H, m), 4.01-4.13 (4H, m), 5.81 
(1H, brs), 7.10-7.29 (20H, m), 7.40-7.51 (1H, m), 7.62-7.70 (2H, m), 7.93 (1H, d, J=8.3Hz). 

Example 54 

N-(2-((2,2-diphenyl-5-(4-phenyIpiperidino)pentyl)amino)-2-oxoethyl)benzamide 
[0342] 




[0343] The compound was synthesized in the same manner as in Example 53. 
amorphous powder. 

1H-NMR (CDCI 3 )5: 1.24-1.55 (2H, m), 1.82-1.89 (2H, m), 2.02-2.31 (9H, m), 2.54-2.60 (3H, m), 3.25-3.30 (2H, m), 
3.98-4.09 (2H, m) , 5.89-5.92 (1 H, m) , 7.07-7.54 (18H, m), 7.79-7.83 (1 H, m), 8.04-8.18 (1 H, m). 
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Example 55 

N-(2-((2,2-diphenyl-5-(4-phenylpiperidino)pentyl)^^ 
[0344] 




TO 

[0345] The compound was synthesized in the same manner as in Example 53. 
amorphous powder. 

'H-NMR (CDCI 3 )5: 1 .21 -1 .38 (2H, m), 1 .78-2.1 7 (9H, m) f 2.39-2.53 (4H, m), 2.83-3.03 (4H, m), 3.73 (2H, d, J=5.3Hz), 
3.99 (2H, d. J=5.9Hz), 5.67-5.73 (1H, m), 6.69-6.74 (1H, m), 7.13-7.31 (20H, m). 

Example 56 

4-nitrobenzyl 2-((2,2-diphenyl-5-(4-phenylpiperidino)-pentyl)amino)-2-oxoethylcarbamate 
[0346] 




MO, 

[0347] The compound was synthesized in the same manner as in Example 53. 
amorphous powder. 

1 H-NMR (CDCy5: 1 .21 -1 .33 (2H, m) , 1 .78-2.1 5 (8H, m), 2.29-2.49 (3H, m), 2.92-2.97 (2H, m) , 3.73 (2H, d, J=5.5Hz), 
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4.01 (2H, d. J=5.9Hz), 5.14 (2H, s), 5.53 (1 H, s), 5.79 (1 H, s), 7.13-7.32 (1 5H, m), 7.45 (2H, d, J=8.5Hz), 8.18 (2H, d, 
J=8.7Hz). 

Example 57 

4-chlorobenzyl 2-((2,2^iphenyl>5-(4-phenylpiperidino)-pentyl)amino)-2-oxoethylcarbamate 



[0349] In the same manner as in Example 43, diamine hydrochloride was synthesized. To a solution of diamine 
hydrochloride (150 mg) and triethylamine (115 mg) in THF (6 ml) was added 0-4-chlorobenzyl-0'-4-nitrophenylcar- 
bonate (175 mg) and the mixture was stirred at room temperature for 18 h. Saturated aqueous sodium hydrogen 
carbonate (100 ml) was added to the reaction mixture, and the mixture was extracted with ethyl acetate (100 ml), and 
after washing with saturated brine, dried over anhydrous sodium sulfate and concentrated under reduced pressure. 
The resulting residue was applied to silica gel column chromatography, eluted with ethyl acetate-ethyl acetate-methanol 
(1 0:1 ) and recrystallized from ethyl acetate-hexane to give the title compound (1 24 mg). 
melting point: 130-1 31 °C. 



[0348] 




CI 
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Example 58 

3-chlorobenzyl 2-((2,2Kiiphenyl-5-(4-pheny!piperidm^ 
[0350] 




[0351] The compound was synthesized in the same manner as in Example 57. 
Recrystallization solvent: diethyl ether, 
melting point: 1 25-1 26°C. 

Example 59 

2-anilino-N-(2-((2,2^iphenyl-5-(4-phenylpiperidino)pentyl)-amino)-2-oxoethyl)acetamide 
[0352] 




H 

[0353] To a solution of N-(2-((2-((2,2-diphenyl-5-(4-phenylpiperidino)pentyl)amino)-2-oxoethyl)amino)-2-oxoethyi)- 
2,2,2-trifluoro-N-phenylacetamide (150 mg) synthesized in Example 51 in THF (3 ml) was added 5N aqueous sodium 
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hydroxide solution (3 ml) and the mixture was stirred at room temperature for 3 h. After the completion of the reaction, 
water was added to the reaction mixture, and the mixture was extracted with ethyl acetate and washed with saturated 
brine. The organic layer was dried over anhydrous magnesium sulfate and concentrated under reduced pressure. The 
resulting residue was applied to silica gel column chromatography and eluted with ethyl acetate-met hanol-aqueous 
ammonia (50:1 0:1 ) to give the title compound (1 00 mg). 
amorphous powder. 

1 H-NMR (CDCI 3 )5: 1.22-1.30 (2H, m) , 1.71-2.13 (8H, m) , 2.29 (2H, t, J=7.2Hz), 2.35-2.45 (1H f m), 2.91 (2H, t, 
J=1 0.9Hz), 3.70 (2H, d, J=5.7Hz), 3.77 (2H, d, J=5.6Hz), 3.90 (2H, d, J=5.7Hz), 4.23 (1H, t, J=5.7Hz), 5.53 (1H, t 
J=5.7Hz), 6.50 (2H, d, J=7.6Hz), 6.78 (1H, t, J=7.4Hz), 7.16-7.35 (18H, m). 

Example 60 

2-chlorobenzyl 2-((2,2-diphenyl-5-(4-phenylpiperidino)-pentyl)amino)-2-oxoethylcarbamate 
[0354] 




[0355] The compound was synthesized in the same manner as in Example 57. 
Recrystallization solvent: diethyl ether, 
melting point: 83-84°C. 
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Example 61 

4-methoxybenzyl 2-((2 ? 2^phenyl-5-(4-phenylpiperidino)-pentyl)amino)-2-oxoethylcarbamate 
[0356] 




0»e 



[0357] The compound was synthesized in the same manner as in Example 57. 
Recrystallization solvent: ethyl acetate-diethyl ether-hexane. 
melting point: 11 5-1 16°C. 

Example 62 

3-methoxybenzyl2-((2,2-diphenyl-5-(4-phenylpiperidino)pentyl)-amino)-2-oxoethylcarbamate 
[0358] 
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[0359] The compound was synthesized in the same manner as in Example 57. 
Recrystallization solvent: ethyl acetate-di ethyl ether-hexane. 
melting point: 96-97°C. 

Example 63 

2-methoxybenzyl2-((2,2^iphenyl-5-(4-phenylpiperidino)i)entyl)amino)-2K)xoethylcarbamate 
[0360] 




[0361] The compound was synthesized in the same manner as in Example 57. 
amorphous powder. 

1 H-NMR (CDCI 3 )5: 1 .21-1.38 (2H, m), 1 .70-2.11 (8H, m) , 2.26-2.52 (3H, m), 2.85-2.94 (2H, m), 3.71 (2H, d, J=5.8Hz). 
3.83 (3H, m), 3.97 (2H, d, J=5.9Hz), 5.1 4 (2H, s), 5.41 (1 H, brs), 5.62 (1 H, brs), 6.87-6.98 (2H, m), 7.14-7.35 (1 7H, m) . 
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Example 64 

benzyl (1 S)-1 -benzyl-2-((2-((2,2-diphenyl-5-(4-phenylpip«ri^ 
2-oxoethyIcarbamate 

[0362] 




[0363] In the same manner as in Example 43, diamine hydrochloride was synthesized. To a solution of diamine 
hydrochloride (200 mg) , 2-L-phenylalanine (125 mg) and HOBt (79 mg) in acetonitrile (15 ml) was added WSC (80 
mg) at -20°C, and the mixture was stirred at room temperature for 3 days. Water (100 ml) was added to the reaction 
mixture. The mixture was extracted with ethyl acetate (100 ml), and after washing with saturated brine, dried over 
anhydrous sodium sulfate and concentrated under reduced pressure. The resulting residue was applied to silica gel 
column chromatography and eluted with ethyl acetate-ethyl acetate-methanol (10:1) to give the title compound (123 
mg). 

amorphous powder. 

iH-NMR (CDCI 3 )5: 1.28-1.45 (2H, m) , 1.81-2.41 (8H, m) , 2.42-2.69 (2H, m), 2.83-3.31 (4H, m), 3.60-4.12 (5H, m), 
4.40-4.59 (1H, m) , 5.02 (2H, s), 5.64 (1H, d, J=8.0Hz), 5.84 (1H, brs), 7.07-7.28 (25H, m), 7.58 (1H, brs). 

Example 65 

2-(((benzylamino)carbonyl)amino)-N-(2,2-diphenyl-5-(4-phenylpiperidino)pentyl)acetamide 
[0364] 
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[0365] In the same manner as in Example 43, diamine hydrochloride was synthesized. A solution of diamine hydro- 
chloride (1 50 mg) and benzyl isocyanate (42 mg) in pyridine (5 ml) was stirred at room temperature for 3 h. This reaction 
mixture was partitioned between saturated aqueous sodium hydrogen carbonate (100 ml) and ethyl acetate (100 ml). 
The organic layer was washed with saturated brine, dried over anhydrous sodium sulfate and concentrated under 
reduced pressure. The resulting residue was recrystailized from ethyl acetate-ethyl acetate-diethyl ether to give the 
title compound (130 mg). 
melting point: 149-152°C. 

Example 66 

N-(2,2-diphenyl-5-(4-phenylpiperidino)pentyl)-5-hydroxy-5-phenylpentanamide 



[0367] To a solution of 4-benzoyl-N-(2,2-diphenyl-5-(4-phenylpiperidino)pentyl)butylamide(100 mg) synthesized in 
Example 1 6 in a mixture of THF (2 ml) and methanol (2 ml) was added sodium borohydride (1 0 mg) under ice-cooling, 
and the mixture was stirred under ice-cooling for 30 min and at room temperature for 1 h. The reaction mixture was 
partitioned between water (100 ml) and ethyl acetate (100 ml). The organic layer was washed with saturated brine, 
dried over anhydrous sodium sulfate and concentrated under reduced pressure. The resulting residue was applied to 
silica gel column chromatography and eluted with ethyl acetate-methanol (20:1-1 0:1) to give the title compound (70 mg). 
amorphous powder. 

1 H-NMR (CDCyS: 1.25-1.36 (2H, m) , 1.61-1.77 (7H, m), 1.93-2.12 (6H, m), 2.31-2.51 (3H, m), 2.93-2.99 (2H, m) 
3.56 (2H, s), 3.99 (2H, d, J=5.2Hz), 4.59-4.67 (1H, m), 5.16 (1H, s), 7.14-7.32 (20H, m). 



[0366] 
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Example 67 

N-benzyl-N'-(2,2^iphenyl-5-(4-phenylpiperidino)-pentyl)suc»namide 
[0368] 



o 




[0369] To a solution of N-(2^Kjlphenyl-5-(4-phenylpiperidino)-pentyl)-3-ethoxycarbonylpropionylamide (100 mg) 
synthesized in Example 18 in THF (1 ml) was added 2N aqueous sodium hydroxide solution (1 ml) and the mixture 
was stirred at room temperature for 1 h. The reaction mixture was diluted with water (100 ml), neutralized with 2N 
hydrochloric acid (1 ml) and extracted with ethyl acetate. The organic layer was washed with saturated brine, dried 
over anhydrous sodium sulfate and concentrated under reduced pressure to give carboxylic acid. To a solution of the 
obtained carboxylic acid and benzylamine (23 mg) and HOBt (30 mg) in acetonitrile (5 ml) was added WSC (42 mg) 
at -20°C and the mixture was stirred for 1 6 h at room temperature. To the reaction mixture was added saturated aqueous 
ammonium chloride solution (100 ml). The mixture was extracted with ethyl acetate (100 ml), and after washing with 
saturated brine, dried over anhydrous sodium sulfate and concentrated under reduced pressure. The resulting residue 
was applied to silica gel column chromatography and etuted with ethyl acetate-ethyl acetate-methanol (10:1-20:3) to 
give the title compound (100 mg). 
amorphous powder. 

1 H-NMR (CDCy6: 1 .21 -1 .35 (2H, m) , 1 .72-2.1 5 (9H, m) , 2.27-2.50 (6H, m), 2.89-2.94 (2H, m), 3.96 (2H, d. J=6.1 Hz), 
4.37 (2H, d, J=5.9Hz), 5.41-5.47 (1 H, m), 6.51-6.58 (1H, m), 7.14-7.33 (20H, m) . 
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Example 68 



N-(2,2Kjiphenyl-5-(4-phenylpiperidino)pentyl)-3-((phenylacetyl)amino)propanamide 



[0370] 



o 




[0371] To a solution of benzyl 3-((2,2-diphenyl-5-(4-phenylpiperidino)pentyl) amino)-3-oxopropylcarbamate (370 mg) 
synthesized in Example 39 in ethanol (5 ml) was added 1 0% palladium carbon (37 mg) and the mixture was stirred at 
room temperature under a hydrogen atmosphere for 2 h and at 70°C for 10 h. The reaction mixture was filtered and 
the filtrate was concentrated under reduced pressure. The resulting residue was applied to silica gel column chroma- 
tography and eluted with ethyl acetate-methanol (5:1)-ethyl acetate-methanol-saturated aqueous ammonia (50:10:1) 
to give diamine. To a solution of diamine and triethylamine (74 mg) in THF (10 ml) was added phenylacetyl chloride 
(82 mg) under ice-cooling, and the mixture was stirred for 3 h. To the reaction mixture was added saturated aqueous 
sodium hydrogen carbonate (200 ml). The mixture was extracted with ethyl acetate (200 ml), and after washing with 
saturated brine, dried over anhydrous sodium sulfate and concentrated under reduced pressure. The resulting residue 
was applied to silica gel column chromatography, eluted with ethyl acetate-ethyl acetate-methanol (10:1) and recrys- 
tallized from ethyl acetate-hexane to give the title compound (68 mg). 
melting point: 149-150°C. 

Example 69 

N-(4-((2,2-diphenyl-5-(4-phenylpiperidino)pentyl)amino)-4-oxobutyl)benzamide 



[0373] The compound was synthesized in the same manner as in Example 67 from benzyl 4-((2,2-diphenyl-5-(4-phe- 



[0372] 




0 
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nylpiperidino)-penty1)amino)-4-oxobutylcarbamate synthesized in Example 40. Recrystaliization solvent: ethyl acetate- 
hexane 

melting point: 144-145°C. 
Example 70 

benzyl 2-((2 > 2-diphenyl-5-(4-phenylpiperidino)pentyl)amino)-2-oxoethylcarbonate 



[0375] To a solution of 2-acetoxy-N-(2,2-diphenyl-5-(4-phenylpiperidino)pentyl)acetamide (130 mg) synthesized in 
Example 19 in THF (5 mi) was added 2N aqueous sodium hydroxide solution (5 ml) and the mixture was stirred at 
room temperature for 1 h. The reaction mixture was diluted with water (100 ml) and extracted with ethyl acetate. The 
organic layer was washed with saturated brine, dried over anhydrous sodium sulfate and concentrated under reduced 
pressure. To a solution of this residue, triethylamine (272 mg) and DMAP (2 mg) in THF (5 ml) was added carbobenzoxy 
chloride (448 mg) under ice-cooling, and the mixture was stirred at room temperature for 20 h. To the reaction mixture 
was added saturated aqueous sodium hydrogen carbonate (1 00 ml). The mixture was extracted with ethyl acetate 
(1 00 ml), and after washing with saturated brine, dried over anhydrous sodium sulfate and concentrated under reduced 
pressure. The resulting residue was applied to silica gel column chromatography and eluted with ethyl acetate-ethyl 
acetate-methanol (20:1-10:1) to give the title compound (70 mg). amorphous powder. 

1 H-NMR (CDCI 3 )6: 1 .19-1 .37 (2H, m), 1 .66-2.08 (6H, m), 2.23-2.43 (3H, m), 2.84-2.89 (2H, m), 3.99 (2H, d, J=5.9Hz), 
4.52 (2H, s), 5.13 (2H, s), 5.77 (1H, brs), 7.14-7.39 (20H, m). 



[0374] 
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Example 71 



N-(2,2KJiphenyl-5-(4-phenylpiperidino)pentyl)-5-phenyl-2-thiophenecarboxamide 



[0376] 





[0377] To a solution of 5-bromo-N-(2,2-diphenyl-5-(4-phenylpiperidino)pentyi)-2-thiophenecarboxamide (140 mg) 
synthesized in Example 30, phenyl borate (33 mg) and 2N aqueous sodium hydrogen carbonate solution (2 ml) in 
dimethoxyethane (10 ml) was added tetrakis(triphenylphosphine)palladium(0) (28 mg) and the mixture was heated 
under reflux under a nitrogen atmosphere for 6 h. After cooling, the reaction mixture was diluted with water (200 ml) 
and extracted with ethyl acetate (200 ml). The organic layer was washed with saturated brine, dried over anhydrous 
sodium sulfate and concentrated under reduced pressure. The residue was applied to silica gel column chromatogra- 
phy, eluted with ethyl acetate-hexane (2:1 ) and recrystallized to give the title compound (66 mg). 
melting point: 137-138°C. 

Example 72 

N-(2,2-diphenyl-5-(4-phenylpiperidino)pentyl)-5-phenyl-2-furancarboxamide 



[0379] The compound was synthesized in the same manner as in Example 70 from 5-bromo-N-(2,2-diphenyl- 
5-(4-phenylpiperidino)-pentyl)-2-furancartDoxamide synthesized in Example 29. 
Recrystallization solvent: diethyl ether-hexane 



[0378] 
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melting point: 131-132°C. 
Example 73 

N-(2,2-diphenyl-5-(4-phenylpiperidino)pentyl)-3-phenylbenzamide 
[0380] 



o 




[0381] The compound was synthesized in the same manner as in Example 70 from 3-bromo-N-(2,2-diphenyl- 
5-(4-phenylpiperidino)-pentyl)benzamide synthesized in Example 32. 
Recrystallization solvent: diethyl ether-hexane 
melting point: 140-1 41 °C. 

Example 74 

(2S)-2-amino-N-(2-((2,2-diphenyl-5-(4-ph 
[0382] 




[0383] To a solution of benzyl (1S)-1-benzyl-2-((2-((2,2KJiphenyl-5-(4-phenylpiperidino)pentyl)amino)-2-oxoethyt) 
amino)-2-oxoethy [carbamate (110 mg) synthesized in Example 64 in ethanol (5 ml) was added 10% palladium carbon 
(11 mg) and the mixture was stirred at room temperature under a hydrogen atmosphere for 20 h. The reaction mixture 
was filtered and the filtrate was concentrated under reduced pressure. The resulting residue was applied to silica gel 
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column chromatography and eluted with ethyl acetate-ethyl acetate- methanol (20:3)-ethyl acetate-methanol-saturated 
aqueous ammonia (50:10:1) to give the title compound (40 mg). 
amorphous powder. 

1 H-NMR (CDCI 3 ) 5: 1.21-1.42 (2H, m) , 1.70-2.19 (9H, m) f 2.25-2.58 (3H, m), 2.60-3.29 (4H, m), 3.45-4.37 (6H, m), 
5 5.58-5.81 (2H, m), 7.02-7.27 (20H, m), 7.87 (1 H, brs). 

Example 75 

benzyl 2-(N-(2,2-diphenyl-5-(4-phenylpiperidino)pentyl)-N-methylamino)-2-oxoethy!carbamate 

10 

[0384] 



15 



20 



25 




30 [0385] To a solution of 1 -formamino-2,2-diphenyl-5-(4-phenylpiperidino)pentane (420 mg) synthesized in Reference 
Example 1 B-8 in THF (15 ml) was added lithium aluminum hydride (112 mg) under ice-cooling, and the mixture was 
stirred at room temperature for 2 h and at 60°C for 1 h. The reaction mixture was cooled and water (5 ml) and then 2N 
aqueous sodium hydroxide solution (3 ml) were added by small portions under ice-cooling. Ether (300 ml) was added 
and the mixture was filtered through Celite. The organic layer of the filtrate was washed with saturated brine, dried 

35 over anhydrous sodium sulfate and concentrated under reduced pressure. The resulting residue was applied to silica 
gel column chromatography and eluted with ethyl acetate-methanol (5:1)-ethy1 acetate-methanol-saturated aqueous 
ammonia (50:10:1). To a solution of this and Z-glycine (84 mg) in acetonitrile (10 ml) was added WSC (76 mg) under 
ice-cooling, and the mixture was stirred at room temperature for 1 6 h. Water (200 ml) was added to the reaction mixture. 
The mixture was extracted with ethyl acetate (200 ml), and after washing with saturated brine, dried over anhydrous 

40 sodium sulfate and concentrated under reduced pressure. The resulting residue was applied to silica gel column chro- 
matography and eluted with ethyl acetate-ethyl acetate-methanol (20:1) to give the title compound (130 mg). 
amorphous powder. 

1 H-NMR (CDCyS: 1.22-1.39 (2H, m), 1.65-2.05 (9H, m), 2.23-2.51 (3H, m) , 2.75-2.96 (2H, m), 3.88-3.90 (2H, m), 
4.06-4.18 (2H, m), 5.11 (2H, s), 5.85 (1 H, s), 7.20-7.35 (20H, m). 

45 



50 



55 
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Example 76 

benzyl 2-((5-(4-(3-fluorophenyl)piperidino)-2,2-dipheny^ hydrochloride 
[0386] 




H O 



[0387] To a solution (10 ml) of the compound (0.31 g) obtained in Reference Example 7D in tetrahydrofuran was 
added 4-(3-fluorophenyl)piperidine (178 mg). The reaction mixture was stirred overnight at room temperature and the 
reaction mixture was concentrated under reduced pressure. The residue was dissolved in ethyl acetate, washed with 
water, dried and concentrated. The resulting residue was purified by silica gel column chromatography using methanol- 
ethyl acetate (0:100-5:95). To a solution (10 ml) of the obtained free amine in ethanol was added 1 M ethereal hydrogen 
chloride (2.0 ml) under ice-cooling and the mixture was stirred at the same temperature for 1 5 min. The reaction mixture 
was concentrated under reduced pressure, and the residue was crystallized from ethyl acetate-hexane to give the title 
compound (0.29 g). 
amorphous powder. 

1H-NMR(CDCI 3 )8: 1.23-1.33 (2H, m) , 1.43-1.47 (2H, m) , 1.97-2.01 (2H, m) , 2.57-2.90 (7H, m), 3.84-4.13 (6H, m), 
5.02 (2H, s) , 5.86 (1H, s), 6.73 (1H, s), 6.90-7.61 (19H, m), 11.37 (1H, brs). 

Example 77 

benzyl 2-((5-(4-(2-fluorophenyl)piperidino)-2,2-diphenylpentyl)amino)-2-oxoethylcarbamate hydrochloride 
[0388] 




H O 



[0389] The compound was synthesized in the same manner as in Example 76 from the compound obtained in Ref- 
erence Example 7D. 
amorphous powder. 

1H-NMR(CDCI 3 )8: 1.25 (2H, brs), 1 .47 (2H, s), 1 .96-2.00 (2H, m) , 2.53-3.11 (7H, m), 3.81-3.98 (6H, m), 5.01 (2H, s) , 
5.86 (1H, s), 6.85 (1H, s), 6.98-7.43 (19H, m), 11.30 (1H, brs). 
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Example 78 

benzyl 2-((5-(4-(4-fluorophenyl)piperidino)-2,2-diphenylp^ hydrochloride 
[0390] 




H O 



[0391] The compound was synthesized in the same manner as in Example 76 from the compound obtained in Ref- 
erence Example 7D. 
amorphous powder. 

1H-NMR(CDCI 3 ) 6: 1.46 (2H, brs), 1.69 (2H, brs), 1.93-1.97 (2H, m), 2.54-2.89 (7H, m), 3.78-3.98 (6H, m), 5.02 (2H, 
s), 5.86 (1H, s), 6.83 (1H, s), 6.96-7.38 (19H, m), 11.31 (1H, brs). 

Example 79 

benzyl 2-((5-(4-(3-methoxyphenyl)piperidino)-2,2-diphenylpentyl)amino)-2-oxoethy!carbamate hydrochloride 
[0392] 




H O 



[0393] The compound was synthesized in the same manner as in Example 76 from the compound obtained in Ref- 
erence Example 7D. 
amorphous powder. 

1 H-NMR(CDCI 3 )5: 1 .50 (2H, brs), 1 .64 (2H, s) , 1 .98-2.02 (2H, m) , 2.57-2.85 (5H, m), 2.91 (2H, brs), 5.03 (2H, s), 5.89 
(1H, s), 6.74-6.92 (4H, m), 7.18-7.37 (18H, m), 11.33 (1H, brs). 
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Example 80 

benzyl 2-((5-(4-(2-methoxyphenyl)piperidno)-2,2-diph hydrochloride 
[0394] 




H O 



[0395] The compound was synthesized in the same manner as in Example 76 from the compound obtained in Ref- 
erence Example 7D. 
amorphous powder. 

1H-NMR(CDCI 3 )S: 1.26 (2H, brs), 1.62 (2H, s), 1.97-1.99 (2H, bra), 2.57-2.65 (4H f m) , 2.89-2.90 (2H, m) , 3.11-3.16 
(1 H, m) . 3.81 (3H, s), 3.89-3.98 (4H, m), 5.01 (2H, s), 5.91 (1 H, s), 6.83-6.97 (3H f m), 7.1 6-7.38 (19H, m), 1 1 .23 (1 H, 
brs). 

Example 81 

benzyl 2-((5-(4-(4-methoxyphenyl)piperidino)-2,2-diphenylpentyl)amino)-2-oxoethylcarbamate hydrochloride 
[0396] 




H O 



[0397] The compound was synthesized in the same manner as in Example 76 from the compound obtained in Ref- 
erence Example 7D. 
Recrystallization solvent: ethyl acetate 
melting point: 119-120°C 

1H-NMR(CDCI3)5: 1.49 (2H, brs), 1.67 (2H, s), 1.99-2.06 (2H, m) , 2.58-2.80 (5H, m), 2.90 (2H, brs), 3.80 (3H, s), 
3.91-4.03 (4H t m),5.03 (2H, s), 5.91 (1H, s), 6.85-6.90 (3H, m), 7.12-7.63 (19H, m), 11.31 (1H, brs). 
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Example 82 

benzyl 2-((2,2-diphenyl-5-(4-(3-trifluorom hydrochloride 
[0398] 




H O 



[0399] The compound was synthesized in the same manner as in Example 76 from the compound obtained in Ref- 
erence Example 7D. 
amorphous powder. 

1H-NMR(CDCI 3 )5: 1.54 (2H, brs), 1.65 <2H, s), 2.04 (2H, brs), 2.48 (2H, brs), 2.74-3.00 (5H, m), 3.90-4.00 (4H m) 
5.00 (2H, S), 5.88 (1 H, brs), 7.18-7.32 (18H, m), 7.45-7.58 (3H, m), 9.98 (1 H, brs). 

Example 83 

benzyl 2-((5-(4-methyl-4-phenylpiperidino)-2,2-diphenylpentyl)amino)-2-oxoethylcarbamate hydrochloride 
[0400] 




H O 



[0401] The compound was synthesized in the same manner as in Example 76 from the compound obtained in Ref- 
erence Example 7D. 
amorphous powder. 

1 H-NMR(CDCI 3 ) 5: 1 .26-1 .36 (4H, m) , 1 .62 (4H, s), 2.45-2.95 (8H, m) , 3.60 (2H, brs), 3.93-3.95 (4H, m) 5 04 (2H 
s), 5.99 (1H, s), 6.78-7.61 (20H, m), 10.95 (1H, brs). 
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Example 84 



benzyl 2-((2,2<J]phenyl-5-piperidinopentyl)amino)-2-oxoethylcarbamate hydrochloride 



[0402] 




o 



[0403] The compound was synthesized in the same manner as in Example 76 from the compound obtained in Ref- 
erence Example 7D. 
amorphous powder. 

^-NMRfCDCyS: 1 .33-1 .44 (2H, m) , 1 .67 (3H, s), 1 .79-1 .89 (2H, m), 2.33-2.54 (5H f m), 2.85-2.87 (2H, m) , 3.65-3.68 
(2H, m) , 3.92-3.99 (4H, m), 5.05 (2H, s), 5.91 (1H, s), 6.91-6.93 (1H, s) , 7.18-7.41 (15H, m), 10.99 (1H, brs). 

Example 85 

benzyl 2-((5-(4-benzylpiperidino)-2,2-diphenylpentyl)amino)-2-oxoethylcarbamate hydrochloride 



[0405] The compound was synthesized in the same manner as in Example 76 from the compound obtained in Ref- 
erence Example 7D. 
amorphous powder. 

1H-NMR(CDCI 3 )5: 1 .44 (2H, s) , 1 .71 -1 .83 (3H, m) , 2.1 5-2.28 (2H, m) , 2.35-2.64 (6H, m), 2.83-2.84 (2H, m), 3.69-3.72 
(2H, m) , 3.89-3.98 (4H, m), 5.06 (2H f s), 5.90 (1H, s), 6.90 (1H, s), 7.09-7.63 (21 H, m), 11.10 (1H, brs). 



[0404] 




H O 
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Example 86 

benzyl 2-((5-(4-(3-fluorobenzy^^ hydrochloride 
[0406] 




coy 




H O 



SeTe JampTe m 7D Und Sy " theSiZed ln the Same manner 35 in Exam P |e * *om the compound obtained in Ref- 
amorphous powder. 

^ ™ ?£?Su : 1 w (2H ' S) ' 1 - 63 " 1 - 80 (4H> m) • 2 - 15 " 2 " 27 (2H ' m) » 2 38 2 62 < 6H ' 2 81 (2H, s), 3.69-3 72 (2H 
m). 3.91-3.96 (4H,m), 5.04 (2H,s). 5.86 (1H.s), 6.78-6.93 (4H,m), 7.16-7.61 (17H, m). 11.10 (1H, brs). 

Example 87 

benzyl 2-((5-(4-(2-fluorob hydrochloride 
[0408] 




rL-.rO 



nr° 

H O 



SeS JampTeT Sy " theSiZed the Same manner as in Exam P le 78 from the compound obtained in Ref- 
amorphous powder. 

1H-NMR (CDCI3) 8: 1.41 (2H, S), 1.76-1.80 (4H, m) , 2.14-2.27 (2H, m>, 2.36-2.66 (4H m) 2 81 (2H s) 3 66-3 70 <2H 
m), 3.91-3.96 (4H. m>, 5.04 (2H, s), 5.89 (1 H, s), 7.00-7.35 (23H. m) ,11.07 (1H, brsj ( * 
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Example 88 

benzyl 2-((5-(4-(4-fluorobenzyOpiperid^ hydrochloride 
[0410] 




H O 



[0411] The compound was synthesized in the same manner as in Example 76 from the compound obtained in Ref- 
erence Example 7D. 
amorphous powder. 

*H-NMR(CDCI 3 ) 5: 1 .42 (2H, s), 1 .63-1 .79 (4H, m) , 2.1 3-2.25 (2H, m) , 2.33-2.59 (6H, m), 2.81 (2H, s), 3.68-3.90 (2H, 
m), 3.90-3.96 (4H, m), 5.04 (2H, s), 5.87 (1H f s), 6.93-7.35 (19H, m), 11.10 (1H, brs). 

Example 89 

benzyl 2-((5-(4-(2,4-difluoro benzyl) piperidino)-2,2-diphenylpentyl) amino)-2-oxoethylcarbamate hydrochloride 
[0412] 




H O 



[0413] The compound was synthesized in the same manner as in Example 76 from the compound obtained in Ref- 
erence Example 7D. 
amorphous powder. 

iH-NMRfCDCla) S: 1 .42-1 .44 (2H, m), 1 .69-1 .80 (4H, m) , 2.1 6-2.29 (2H, m) , 2.37-2.64 (6H, m), 2.84 (2H, S), 3.69-3.72 
(2H, m) , 3.92-4.01 (4H, m), 5.06 (2H, s), 5.89 (1H, s), 6.75-6.87 (4H, m) , 7.05-7.37 (14H, m) , 11 .11 (1 H, brs). 
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Example 90 

benzyl 2-((5-(4-(4-cyanobenzyl)piperidino) -2,2-diphenylpentyl)amino)-2-oxoethylcarbamate hydrochloride 
[0414] 




K r-Q 

H O 



[041 5] The compound was synthesized in the same manner as in Example 76 from the compound obtained in Ref- 
erence Example 7D. 
amorphous powder. 

1H-NMR(CDCI 3 )5: 1.44 (2H, s), 1.66-1.79 (4H, m), 2.21-2.53 (6H, m), 2.67-2.70 (2H, m) , 2.84 (2H s) 3 72-3 75 (2H 
m). 3.92-3.98 (4H, m), 5.06 (2H, s), 5.85 (1H, s). 6.86 (1H. s), 7.18-7.37 (17H, m). 7.58-7.63 (2H. m), 1U6 (1H, brs)! 

Example 91 

benzyl 2-((5-(4-anilinopiperidino)-2^-diphenylpentyl)amino)-2-oxoethylcarbamate hydrochloride 
[0416] 




H 



OT3 



N-H 

H O 



[0417] The compound was synthesized in the same manner as in Example 76 from the compound obtained in Ref- 
erence Example 7D. 
Recrystallization solvent: ethyl acetate 
melting point: 134-136°C 

^uT^t'^ (2 ?' S) ' 2 26 " 3 04 (1 ° H ' m) ' 3 53 " 3 - 94 (8H ' m) ■ 4 99 < 2H > s >> 5 88 ( 1 H > s >> 6-63 (1H, s), 6.91 
(1H, s), 7.15-7.44 (19H,m), 10.30 (1H,brs), 10.87 (1H,brs). 
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Example 92 

benzyl 2-({2,2Kiiphenyl-5-(1,2 f 3Atetrahydro^ hydrochloride 
[0418] 




H O 



[0419] The compound was synthesized in the same manner as in Example 76 from the compound obtained in Ref- 
erence Example 7D. 
amorphous powder. 

1 H-NMR(CDCI 3 ) 8: 1 .26-1 .68 (4H, m) , 2.52-2.65 (2H, m) , 2.99 (3H, s), 3.36 (2H, brs), 3.66 (1 H, brs), 3.87-4.00 (4H, 
m), 4.67-4.76 (1H, m), 5.00 (2H, s), 5.90 (1H, s) ? 6.84 (1H, s), 7.13-7.37 (19H, m), 11.97 (1H, brs). 

Example 93 

benzyl 2-((5-(isoindolin-2-yl)-2,2-diphenylpentyl)amino)-2-oxoethyicarbamate hydrochloride 
[0420] 




H O 



[0421] The compound was synthesized in the same manner as in Example 76 from the compound obtained in Ref- 
erence Example 7D. 

Recrystallization solvent: ethyl acetate-hexane 
melting point: 121-1 23°C 

1H-NMR(CDCI 3 )5: 1.53-1.62 (6H, m), 2.58-2.64 (2H, m), 3.12-3.13 (2H, m) , 3.92-4.01 (4H, m) , 4.16-4.22 (2H, m), 
5.00 (2H, s) T 5.11-5.18 (2H, m), 5.86 (1H, s), 6.77 (1H t s) f 7.17-7.35 (15H, m), 12.39 (1H, brs). 
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Example 94 

benzyl 2-((5-(N-methyl-N-phenethylami hydrochloride 
[0422] 




[0423] The compound was synthesized in the same manner as in Example 76 from the compound obtained in Ref- 
erence Example 7D. 
amorphous powder. 

1H-NMR(CDCI 3 )8: 1 .36 (1 H, brs), 1 .68 (2H, s), 2.1 6-2.20 (1 H, m), 2.81-2.84 (4H, m), 3.06-3.33 (5H, m), 3.75-4.04 (3H, 
m). 4.21 -4.28 (1 H, m), 4.98-5.08 (2H, m), 5.88 (1 H, s), 6.81 (1 H f s), 7.20-7.63 (20H, m), 11 .52 (1 H, brs). 

Example 95 

benzyl 2-((5-(N-benzyl-N-methylamino)-2,2-diphenylpentyl)-amino)-2-oxoethylcarbamate hydrochloride 
[0424] 




H O 



[0425] The compound was synthesized in the same manner as in Example 76 from the compound obtained in Ref- 
erence Example 7D. 
amorphous powder. 

1H-NMR(CDCI 3 )8: 1.29-1.36 (1H, m) , 1.59-1.70 (1H, m) , 2.05-2.13 <1H, m), 2.68-2.89 <6H, m) f 3.74-4.06 (4H, m), 
4.21-4.27 (1H, m), 4.39-4.44 (1H, m), 5.04 (2H, s), 5.94 (1H, s), 6.88 (1H, s), 7.18-7.55 (20H, m), 11.55 (1H, brs). 
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Example 96 

benzyl 2-((2,2KJlphenyl-4-(4-phenylpiperidino)butyl)amino)-2-oxoethylcarbamate hydrochloride 



[0426] 



o 




H O 



[0427] The compound was synthesized in the same manner as in Example 76 from the compound obtained in Ref- 
erence Example 7D. 
amorphous powder. 

1 H-NMR(CDCI 3 )5: 1.61 (1H, s), 1.94-2.04 (2H, m) , 2.61 (4H, s), 2.81-2.89 (4H, m), 3.69 (2H ? s), 3.93-4.05 (4H f m), 
5.08 (2H, s), 6.12 (1H, s), 6.43 (1H, s), 7.13-7.35 (20H, m), 11.87 (1H, brs). 

Example 97 

N-(2-((2 t 2-diphenyl-5-(4-phenylpiperidino)pentyl)amino)-2-oxoethyl)benzothiophene-2-carboxamide 
[0428] 




[0429] The compound was synthesized in the same manner as in Example 43. 
Recrystallization solvent: diethyl ether-hexane. 
melting point: 110-113°C. 
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Example 98 

N-(2-((2,2Kiiphenyl-5-(4-phe^ 
[0430] 




[0431] The compound was synthesized in the same manner as in Example 43. 
Recrystallization solvent: ethyl acetate-diethyl ether, 
melting point: 215-218°C. 

Example 99 

N-(2-((2,2-diphenyl-5-(4-pheny!piperidino)pentyl)amino)-2K)xoethyl)indole-5-carboxamide 
[0432] 




H 



[0433] The compound was synthesized in the same manner as in Example 43. 
Recrystallization solvent: ethyl acetate-diethyl ether, 
melting point: 156-160°C. 
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Example 100 

N-(2-((2,2Hjiphenyl-5-(4-pheny!piperidino)pentyO^ 
[0434] 




[0435] The compound was synthesized in the same manner as in Example 43. 
Recrystallization solvent: ethyl acetate-di ethyl ether, 
melting point: 149-152°C. 

Example 101 

N-(2-((2,2<liphenyl-5-(4-phenylpiperidino)pentyl)amino)-2-oxoethyl)indole-7-carboxamide 
[0436] 




[0437] The compound was synthesized in the same manner as in Example 43. 
Recrystallization solvent: ethyl acetate-diethyl ether, 
melting point: 166-1 68°C. 
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Example 102 

tert-butyl 2-((2,2-bis(4-chlorophenyl)-5-(4-phenylpiperidino)pentyl)amino)-2K)xoeth 
[0438] 



CI 




[0439] The compound was synthesized in the same manner as in Example 76 from the compound obtained in Ref- 
erence Example 13D. 
amorphous powder. 

1 H-NMR(CDCI 3 ) 5: 1 .21 -1 .28 (2H, m) , 1 .40 (9H, s), 1 .68-2.02 (8H, m), 2.24-2.31 (2H, m) , 2.37-2.53 (1 H m) 2 86-2 91 
(2H, m) , 3.63 (2H, d, J=5.9Hz), 3.93 (2H, d, J=5.9Hz), 5.25 (1 H f t, J=5.5Hz), 5.89 (1 H, br), 7.08-7.29 (13H, m). 

Example 103 

3-chlorobenzyl 2-((2,2-bis(4-chIorophenyl)-5-(4-phenylpiperidino)pentyl)amino)-2-oxoethylcarbamate 
[0440] 




[0441] The compound was synthesized in the same manner as in Example 57 from the compound obtained in Ex- 
ample 102. 
amorphous powder. 

1H-NMR(CDCI 3 )5: 1.22-1.29 (2H, m), 1.71-2.03 (8H, m), 2.29 (2H, t, J=7.0Hz), 2.37-2.53 (1 H, m), 2.89-2.94 (2H, m), 
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3.71 (2H, d, J=5.9Hz), 3.93 (2H, d, J=6.0Hz), 5.03 (2H, s), 5.56 (1H, br), 5.67 (1H, br), 7.05-7.33 (17H, m). 
Example 104 

N-(2-((2,2-bis(4-chlorophenyl)-5-(4-phe^ 
[0442] 




[0443] The compound was synthesized in the same manner as in Example 43 from the compound obtained in Ex- 
ample 102. 

Recrystallization solvent: ethyl acetate-diethyl ether, 
melting point: 143-145°C. 

Example 105 

N-(2-((2,2-bis(4-chlorophenyl)-5-(4^ 
[0444] 



CI 




CI 



[0445] The compound was synthesized in the same manner as in Example 43 from the compound obtained in Ex- 
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ample 102. 

Recrystallization solvent: ethyl acetate-di ethyl ether- 
melting point: 159-161°C. 

Example 106 

N-(2-((2,2-bis(4-chlorophenyl)-5-(4-ph 
[0446] 




[0447] The compound was synthesized in the same manner as in Example 43 from the compound obtained in Ex- 
ample 1 02. 

Recrystallization solvent: diethyl ether-hexane. 
melting point: 107-11 0°C. 

Example 107 

N-(2-((2,2-bis(4-chlorophenyl)-5-(4-p^ 
[0448] 




[0449] The compound was synthesized in the same manner as in Example 43 from the compound obtained in Ex- 
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ample 102. 

Recrystallization solvent: ethyl acetate-di ethyl ether-hexane. 
melting point: 133-135°C. 

Example 108 

N-(2-((2£-bis(4-chlorophenyl)-5-(4-ph 
[0450] 




[0451] The compound was synthesized in the same manner as in Example 43 from the compound obtained in Ex- 
ample 102. 

Recrystaliization solvent: ethyl acetate-hexane. 
melting point: 124-127°C. 
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Example 109 

N-(2-((2,2-bis(4-chlorophe^ 
[0452] 



CI 




OH 

[0453J The compound was synthesized in the same manner as in Example 43 from the compound obtained in Ex- 
ample 102. 

Recrystallization solvent: ethyl acetate-hexane. 
melting point: 154-1 57°C. 

Example 110 

N-(2-((2,2-bis(4-chlorophenyl)-5-(4-phenylpiperidino)pentyI)-amino)-2-oxoethyl)-2-phenoxyacetamide 
[0454] 



CI 




D 



[0455] The compound was synthesized in the same manner as in Example 43 from the compound obtained in Ex- 
ample 102. 
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Recrystallization solvent: diethyl ether-hexane. 
melting point: 143-145°C. 

Example 111 

benzyl 2-((5-(4-phenoxypiperidino)-2 f 2<fiphenylpentyl)amino)-2-oxoethylcarbamate 
[0456] 




[0457] The compound was synthesized in the same manner as in Example 76 from the compound obtained in Ref- 
erence Example 7D. 
amorphous powder. 

1 H-NMR (CDCI 3 )5: 1.24 (1H, m) , 1.45 (2H, brs), 1.78 (4H, s), 2.07-2.25 (2H, m), 2.53-2.91 (7H, m), 3.56-3.59 (1H, 
m), 3.82-3.97 (4H f m), 4.59-4.61 (1H, m), 5.03 (2H, s), 5.83-5.89 (1H. m), 6.83-7.01 (4H, m), 7.17-7.34 (16H, m). 
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Example 112 

benzyl 2-((2,2Kjiphenyl-5-(4-piperidinopiperidino)pentyl)-amino)-2-oxoethylcarbamate 
[0458] 




[0459] The compound was synthesized in the same manner as in Example 76 from the compound obtained in Ref- 
erence Example 7D. 
amorphous powder. 

1 H-NMR (CDCI 3 )5: 1.28-1.48 (2H, m) , 1.81-1.87 (4H, m) , 2.04-2.41 (10H, m), 2.62-2.94 (5H, m) 3 11-3 18 (2H m) 
3.40-3.49 (2H, m) , 3.77-3.96 (6H, m), 5.04 (2H, m), 5.78 (1 H, s), 6.80 (1 H, s), 7.18-7.34 (15H, m). ' ' 
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Example 113 

benzyl 2-((5-(4-(2-f1uorophenyl)-1 ,2,5,6-tetrahydropyntfin-l^ 
[0460] 




[0461] The compound was synthesized in the same manner as in Example 76 from the compound obtained in Ref- 
erence Example 7D. 
amorphous powder. 

1H-NMR (CDCI 3 )5: 1.63 (4H, s) , 2.53-2.81 (4H, m) , 3.06-3.23 (4H, m), 3.82-3.98 (4H, m) , 4.23-4.29 (1H, m) , 5.06 
(2H, s) , 5.89 (2H f s) , 6.84-7.71 (19H, m). 
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Example 114 

tert-butyl 2-<(5-(4-(2-fluorophenyl)piperidino)^ 
[0462] 




[0463] The compound was synthesized in the same manner as in Example 1 from tert-butyl 2-((5-hydroxy-2 2-diohe- 
nylpentyl)-amino)-2-oxoethytcarbamate. J ' K 

amorphous powder. 

i H-NMR (CDCI 3 ) 5: 1 .39 (9H, s), 1 .66-1 .76 (5H, m) , 1 .90-2.30 (7H, m) , 2.68-2.89 (3H, m), 3.63-3.67 (2H, m) 3 97-4 01 
(2H, m), 4.92 (1H,s), 5.59 (1H,s), 7.06-7.42 (14H,m). IOi.raj.*»/-wn 

Example 115 

N-(2-((5-(4-(2-fluorophenyl)piperidino)-2,2-diphenylpentyl)-amino)-2-oxoethyl) indole-2-carboxamide 
[0464] 




a^te 114 Ne ° 0mp0Und * 8S synthesi2ed in the same ma ™e r ^ in Example 43 from the compound obtained in Ex- 
amorphous powder. 

1 H-NMR (CDCI 3 ) 8: 1 .45-1 .49 (2H, m) , 1 .65 (5H, s), 2.05-2.10 (1 H, m) , 2.57-2.96 (6H, m), 3.91 -4.02 (4H, m), 4.1*4.19 
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(2H, m) , 4.00-4.02 (1 H, m), 5.91 (1 H, s), 6.95-7.46 (1 7H, m), 7.60-7.62 (1 H, m) f 9.04 (1 H, s), 7.79-7.82 (1 H, m), 9.04 
0H,s). 

Example 116 

N-(2-((5-(4-(2-fluorophenyl)piperidino)-2 t 2Kiiph 
[0466] 




Me 



[0467] The compound was synthesized in the same manner as in Example 43 from the compound obtained in Ex- 
ample 114. 
amorphous powder. 

1H-NMR (CDCI 3 ) 8: 1.25-1.81 (5H, m) , 2.03-2.07 (1H, m), 2.34-3.33 (7H, m), 3.90-4.00 (7H, m), 4.16-4.19 (2H, m) , 
5.89 (1H, s), 6.91-7.47 (17H, m), 7.58-7.66 (1 H, m), 7.77-7.82 (1H, m). 
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Example 117 



WM W,0Phenyl) pipen ' din0) - 2 ' 2 ^^^ -1 -methylindole- 

[0468] 




S3? 114 18 C ° mP0Und W3S s y nthesized fn the same m ^ner as in Example 43 from the compound obtained in Ex- 
amorphous powder. 

( ^ M ", (C ^ 

Example 118 

^hloro-N-(2-((5-(^ 
[0470] 




ample 1 U* W3S syntheslzed ln the same ™nner as in Example 43 from the compound obtained in Ex- 
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amorphous powder. 

1 H-NMR (CDCI3) 5: 1 .33-1 .61 (7H, m) , 2.07-2.10 (1 H, m), 2.38-3.1 5 (6H, m), 3.83-4.1 5 (5H, m), 5.81 (1 H, m), 6.91 -7.73 
(19H, m), 9.12 (1H,s). 

Example 119 

tert-butyl 2-((2,2-bis(4-chlorophenyl)-5-(4-(2-fluorophenyl)-piperidino)pentyl)amino)-2^ 
[0472] 



CI 




[0473] The compound was synthesized in the same manner as in Example 76 from the compound obtained in Ref- 
erence Example 13D. 
amorphous powder. 

1 H-NMR (CDCI 3 )8: 1 .26-1 .39 (11 H f m), 1 .85-2.56 (10H, m), 2.91-3.30 (3H f m), 3.73-3.94 (4H, m), 5.82 (1 H, s), 6.97-7.43 
(13H t m). 
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Example 120 



N-(2^(2,2-bi^ 
2-carboxamide 

[0474] 




ample 11 a* Mmp0Und W * S syntheslzed in the same as in Example 43 from the compound obtained in Ex- 

amorphous powder. 

XT (CDC ' 3)5: 1 " 14 " 1 " 84 (6H ' 196 " 319 (8H ' m) ' 3 65 - 415 (5H - m) ' 5 81 < 1H ' S >" 6 90 - 7 - 65 < 17H - «*. W7 
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Example 121 

N-(2-((2,2-bis(4-chlorophenyl)-5-(4-(2-nuorop 
2-carboxamide 

[0476] 



CI 




[0477] The compound was synthesized in the same manner as in Example 43 from the compound obtained in Ex- 
ample 119. 
amorphous powder. 

1 H-NMR (CDCI 3 ) 8: 1.23-1.93 (6H, m), 2.07-3.14 (8H, m), 3.63-4.23 (8H, m), 5.84 (1H, s), 6.89-7.72 (17H, m) , 9.04 
(1H,s). 

Example 122 

N-(2-((2,2-bis(4-chlorophenyl)-5-(4-(2-fluorophenyl)-piperidino)pentyl)amino)-2-oxoethyl)indole-2-(^rboxam 
[0478] 



CI 
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[0479] The compound was synthesized in the same manner as in Example 43 from the compound obtained in Ex- 
ample 119. 
amorphous powder 

1 H-NMR (CDCI 3 ) 5: 1.32-1.93 (6H, m), 2.04-3.10 (8H, m), 3.63-4.23 (8H, m), 5.84 (1H, s), 6.89-7.72 (17H, m) , 9.04 
(1H, s). 

Example 123 

tert-butyl 2-((2,2-bis(4-fluo raphe nyl)-5-(4-phenylpiperidi no) pentyl)amino)-2-oxoethy!carbamate 
[0480] 



F 




[0481] The compound was synthesized in the same manner as in Example 76 from the compound obtained in Ref- 
erence Example 19D. 
amorphous powder. 

1 H-NMR (CDCI3) 6: 1.19-1 .34 (2H, m) , 1 .40 (9H, s), 1 .66-1 .80 (4H, m) , 1 .89-2.05 (4H, m) , 2.25-2.30 (2H, m) 2 39-2 50 
(1 H, m) , 2.86-2.90 (2H, m), 3.66 (2H, d, J =6.0Hz), 3.94 (2H, d, J =6.0Hz), 4.91 (1 H, s), 5.67-5.71 (1 H, s) 6 97-7 02 
(3H, m) , 7.12-7.31 (10H, m). 
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Example 124 

N-(2-((2,2-bis(4-fluorophenyl)-5-(4-phenylpiperidin^ 
[0482] 



F 




H 



[0483] The compound was synthesized in the same manner as in Example 43 from the compound obtained in Ex- 
ample 123. 
amorphous powder. 

1 H-NMR (CDCI 3 )5: 1.24-1.27 (2H, m) , 1.77-2.09 (8H, m) , 2.29-2.48 (3H f m), 2.93-2.96 (2H, m), 3.96-4.02 (4H, m), 
5.85-5.88 (1 H, m), 6.82-6.91 (4H, m) , 6.96 (1 H, s), 7.07-7.35 (1 2H, m) f 7.45 (1 H, d, J=8.1 Hz), 7.68 (1 H f d, J=8.0Hz), 
9.40 (1H,s). 

Example 125 

N-(2-((2,2-bis(4-fluorophenyl)-5-(4-phen 
[0484] 



F 
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[0485] The compound was synthesized in the same manner as in Example 43 from the compound obtained in Ex- 
ample 123. 
amorphous powder. 

1H-NMR (CDCyS: 1.25-1.33 (2H, m), 1.81-2.07 (8H, m) , 2.19-2.46 (3H, m), 2.98-3.01 (2H m) 3 96^102 f4H m) 
6.83-6.91 (5H, m). 7.03-7.31 (11H, m), 7.38 (1H, d, J=8.8Hz), 7.65 (1H, s), 9.44 (1H, s). ' * 

Example 126 

tert-butyl 2-((2,2-bis(4-fluorophenyl)-5-^ 
[0486] 




[0487] The compound was synthesized in the same manner as in Example 76 from the compound obtained in Ref- 
erence Example 19D. 
amorphous powder. 

1 H-NMR (CDCI 3 )5: 1 .35 <9H, s), 1 .45-1 .47 (2H, m) , 2.00-2.04 (2H, m), 2.39-3.23 (1 H, m) , 3.82-3.92 (7H, m), 5 77-5 81 
(1 H, m) , 6.84-7.06 (6H, m), 7.1 9-7.27 (6H, m). 
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Example 127 

N-(2-((2,2-bis(4-fluorophenyl)-5-(4-(2-m^ 
[0488] 



F 




[0489] The compound was synthesized in the same manner as in Example 43 from the compound obtained in Ex- 
ample 126. 
amorphous powder. 

1 H-NMR (CDCI 3 ) 5: 1 .23-1 .28 (2H f m), 1 .76-2.36 (1 OH, m), 2.89-2.99 (3H, m), 3.79 (3H, s), 3.96-4.02 (4H, m), 5.89-5.92 
(1H, m), 6.81-7.35 (16H, m) . 7.45 (1H, d f J=8.3Hz), 7.68 (1H, d, J=8.0Hz), 9.46 (1H, s) . 

Example 128 

N-(2-((2 f 2-bis(4-fluorophenyl)-5-(4-(2-methoxyphenyl)-piperidino)pentyl)amino)-2-oxoethyl)-5-chloroindole- 
2-carboxamide 

[0490] 



F 
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[0491] The compound was synthesized in the same manner as in Example 43 from the compound obtained in Ex- 
ample 126. 
amorphous powder. 

1 H-NMR (CDCyfr 1.26-1.30 (2H, tn). 1.78-1.87 (3H, m), 2.02-2.14 (5H. m) , 2.35-2.71 (3H, m) 2 88-3 03 (3H m) 
OH Ti 63 7 K (1H 1^977 OH^' 96 (1H ' ^ 6 '***'* 5 (7 "' m) ' ? ° 6 ' 7 * (6H ' m)> 7 38 (2H ' d ' J =8 8Hz), 7.52 
Example 129 

tert-butyl2-((2,2-bis(4-fluorophenyl)-5-(4-(2-fluorophenyl)-piperidino)pentyt)amino)-2-oxoethyl^ 
[0492] 




[0493] The compound was synthesized in the same manner as in Example 76 from the compound obtained in Ref- 
erence Example 19D. 
amorphous powder. 

'H-NMR (CDCI 3 )S: 1.19-1 .31 (2H, m) , 1 .40 (9H, s) , 1 .61 -1 .80 (4H, m), 1 .89-2.05 <4H. m), 2.25-2.30 (2H m) 2 40-2 50 
(1H, m) , 2.86-2.90 (2H, m), 3.66 (2H, d, J=6.0Hz), 3.94 (2H. d, J=6.0Hz), 4.93 (1H, s), 5.68-5.71 (1H, s),' 6.96-7 03 
(4H, m), 7.11-7.31 (9H, m). 
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Example 130 

N-(2-((2,2-bis(4-fluorophenyl)-^^ 
[0494] 



F 




[0495] The compound was synthesized in the same manner as in Example 43 from the compound obtained in Ex- 
ample 129. 
amorphous powder. 

1 H-NMR (CDCI 3 )5: 1 .23-1 .28 (2H, m) , 1 .70-2.37 (1 OH, m) , 2.79-2.86 (1 H, m), 2.98-3.01 (2H, m) , 3.93-4.02 (4H, m), 
5.88-5.92 (1 H, m) , 6.77-6.86 (4H, m), 6.95-7.47 (14H, m), 7.68 (1 H, d, J=8.0Hz) f 9.49 (1 H f s). 

Example 131 

N-(2-((2,2-bis(4-fluorophenyl)-5-(4-(2-fluorophen 
2-carboxamide 

[0496] 



F 
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[0497] The compound was synthesized in the same manner as in Example 43 from the compound obtained in Ex- 
ample 129. 
amorphous powder. 

1 H-NMR (CDCI 3 )5: 1.23-1.33 (2H, m), 1.67-2.37 (10H, m), 2.80-2.87 (1H, m), 3.02-3.05 (2H, m), 3.93-4.02 (4H, m), 
5 5.84-5.88(1 H, m), 6.73-6.94 (4H, m), 6.97-7.47 (12H, m), 7.64 (1H, s), 9.69 (1H, s). 
[0498] The following compounds can be synthesized in completely the same manner. 

N-(2-((2,2-bis(4-methylphenyl)-5-(4-phenylpiperidino)-pentyl)amino)-2-oxoethyl)indole-2-carboxamide. 
N-(2-((2,2-bis(4-methylphenyl)-5-(4-ph 
io N- (2-((2,2-bis(4-methylphenyl)-5-(4-(2-met^^ 

ide. 

N-(2-((2,2-bis(4-methylphenyl)-5-(4-(2-methoxyphenyl)-piperidino)pentyl)amino)-2-oxoethyl)-5-chloroindole^ 
2-carboxamide. 

N-(2-((2,2-bis(4-methylphenyl)-5-(4-(2-fluorophenyl)-piperidino)pentyI)amino)-2-oxoethyl)indole-2-carboxamide. 
15 N-(2-({2,2-bis(4-methylphenyl)-5-(4-(2-fluorophenyl)-piperidino)pentyl)amino)-2-oxoethyi)-5-chloroin 
boxamide. 



Formulation Example 1A 



20 [0499] 



(1) compound of Reference Example IIA-45 


10.0 g 


(2) lactose 


60.0 g 


(3) cornstarch 


35.0 g 


(4) gelatin 


30 g 


(5) magnesium stearate 


20 g 



[0500] Using 1 0 wt% aqueous gelatin solution (30 ml)(3.0 g as gelatin), a mixture of the compound (10.0 g) obtained 
30 Reference Example IIA-45, lactose (60.0 g) and cornstarch (35.0 g) was granulated by passing through a 1 mm mesh 
sieve. The granules were dried at 40°C and passed through the sieve again. The obtained granules were mixed with 
magnesium stearate (2.0 g) and compressed. The obtained core tablets were coated with a sugar coating of aqueous 
suspension containing sucrose, titanium dioxide, talc and gum arabic. The coated tablets were glazed with bee wax 
to give 1 000 coated tablets. 

35 

Formulation Example 2A 



[0501] 



(1) compound of Reference Example ilA-45 


10.0 g 


(2) lactose 


70.0 g 


(3) cornstarch 


50.0 g 


(4) soluble starch 


7.0 g 


(5) magnesium stearate 


3.0 g 



[0502] Using an aqueous solution (70 ml) of soluble starch (7.0 g as soluble starch), the compound (1 0.0 g) obtained 
in Reference Example IIA-45 and magnesium stearate (3.0 g) were granulated, dried and mixed with lactose (70.0 g) 
and cornstarch (50.0 g). The mixture was compressed to give 1 000 tablets. 

Formulation Example 1B 



[0503] 



55 


(1) compound of Reference Example 4B-2 


10.0g 




(2) lactose 


60.0 g 




(3) cornstarch 


35.0 g 
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(continued) 



(4) gelatin 

(5) magnesium stearate 



3.0 g 
2.0 g 



10 



[0504] Using a 1 0 wt% aqueous gelatin solution (30 ml)(3.0 g as gelatin), a mixture of the compound (1 0.0 g) obtained 
Reference Example 4B-2, lactose (60.0 g) and cornstarch (35.0 g) was granulated by passing through a 1 mm mesh 
sieve. The granules were dried at 40°C and passed through the sieve again. The obtained granules were mixed with 
magnesium stearate (2.0 g) and compressed. The obtained core tablets were coated with a sugar coating of aqueous 
suspension containing sucrose, titanium dioxide, talc and gum arabic. The coated tablets were glazed with bee wax 
to give 1000 coated tablets. 



Formulation Example 2B 



™ [0505] 



(1) compound of Reference Example 4B-2 


10.0 g 


(2) lactose 


70.0 g 


(3) cornstarch 


50.0 g 


(4) soluble starch 


7.0 g 


(5) magnesium stearate 


2.0 g 



[0506] Using an aqueous solution (70 mi) of soluble starch (7.0 g as soluble starch), the compound (1 0.0 g) obtained 
25 in Reference Example 4B-2 and magnesium stearate (3.0 g) were granulated, dried and mixed with lactose (70.0 g) 
and cornstarch (50.0 g). The mixture was compressed to give 1 000 tablets. 



Formulation Example 1C 



30 [0507] 



(1) compound of Reference Example 5C-3 


10.0 g 


(2) lactose 


60.0 g 


(3) cornstarch 


35.0 g 


(4) gelatin 


3.0 g 


(5) magnesium stearate 


2.0 g 



[0508] Using a 1 0 wt% aqueous gelatin solution (30 ml)(3.0 g as gelatin), a mixture of the compound (1 0.0 g) obtained 
Reference Example 5C-3, lactose (60.0 g) and cornstarch (35.0 g) was granulated by passing through a 1 mm mesh 
sieve. The granules were dried at 40°C and passed through the sieve again. The obtained granules were mixed with 
magnesium stearate (2.0 g) and compressed. The obtained core tablets were coated with a sugar coating of aqueous 
suspension containing sucrose, titanium dioxide, talc and gum arabic. The coated tablets were glazed with bee wax 
to give 1000 coated tablets. 

Formulation Example 2C 



[0509] 



(1) compound of Reference Example 5C-3 


10.0 g 


(2) lactose 


70.0 g 


(3) cornstarch 


50.0 g 


(4) soluble starch 


7.0 g 


(5) magnesium stearate 


2.0 g 



[0510] Using an aqueous solution (70 ml) of soluble starch (7.0 g as soluble starch), the compound (1 0.0 g) obtained 
in Reference Example 5C-3 and magnesium stearate (3.0 g) were granulated, dried and mixed with lactose (70.0 g) 



151 



EP 1 219 294 A1 

and cornstarch (50.0 g). The mixture was compressed to give 1 000 tablets. 
Formulation Example 1D 
5 [0511] 



(1) compound of Example 1 


10.0g 


(2) lactose 


60.0 g 


(3) cornstarch 


35.0 g 


(4) gelatin 


3.0 g 


(5) magnesium stearate 


2.0 g 



[0512] Using a 10 wt% aqueous gelatin solution (30 ml) (3.0 g as gelatin), a mixture of the compound (10.0 g) obtained 
15 Example 1, lactose (60.0 g) and cornstarch (35.0 g) was granulated by passing through a 1 mm mesh sieve. The 
granules were dried at 40°C and passed through the sieve again. The obtained granules were mixed with magnesium 
stearate (2.0 g) and compressed. The obtained core tablets were coated with a sugar coating of aqueous suspension 
containing sucrose, titanium dioxide, talc and gum arabic. The coated tablets were glazed with bee wax to give 1000 
coated tablets. 

20 

Formulation Example 2D 
[0513] 



(1) compound of Example 1 


10.0g 


(2) lactose 


70.0 g 


(3) cornstarch 


50.0 g 


(4) soluble starch 


7.0 g 


(5) magnesium stearate 


2.0 g 



[0514] Using an aqueous solution (70 ml) of soluble starch (7.0 g as soluble starch), the compound (1 0.0 g) obtained 
in Example 1 and magnesium stearate (3.0 g) were granulated, dried and mixed with lactose (70.0 g) and cornstarch 
(50.0 g). The mixture was compressed to give 1 000 tablets. 

Reference Example 1 E Amplification of rat SLC-1 receptor cDNA by PGR using cDNA derived from rat brain 

[0515] Using poly (A) + RNA derived from rat brain (Clontech) as a template and a random primer, reverse-transcrip- 
tion reaction was carried out. For the reverse-transcription reaction, a reagent of TaKaRa RNA PCR ver. 2 kit was used. 
Using this reverse-transcription product as a template and synthetic DNA primers of SEQ Nos:1 and 2, amplification 
was performed by the PCR method. The synthetic DNA primers were constructed such that the gene in the region to 
be translated into the receptor protein could be amplified, during which restriction enzyme recognizing sequences of 
restriction enzyme Sal I and restriction enzyme Spe I were added to the 5' side and 3' side, respectively, so that a base 
sequence recognized by the restriction enzyme Sal I would be added to the 5* side of the gene and a base sequence 
recognized by the restriction enzyme Spe I would be added to the 3' side of the gene. The composition of the reaction 
mixture was cDNA template 5 jil, each synthetic DNA primer 0.4 uM, 0.25 mM dNTPs, pfu (Stratagene) DNA polymerase 
0.5 |il and buffer annexed to the enzyme, with the total reaction volume of 50 u.1. For amplification cycle, Thermal Cycler 
(Perkins Elmer) was used. After heating at 94°C for 60 seconds, a cycle of heating at 94°C for 60 seconds, at 60°C 
for 30 seconds, and at 72°C for 150 seconds was repeated 35 times, and the mixture was finally reacted at 72°C for 
1 0 minutes. The amplified product was confirmed by ethidium bromide staining after 0.8% agarose gel electrophoresis. 

Reference Example 2E Subcloning of PCR product to plasmid vector and confirmation of amplified cDNA sequence 
by decoding base sequence of insert cDNA 

[0516] The reaction product after PCR conducted in Reference Example 1 E was separated using 0.8% low melting 
point agarose gel and the band was excised with a razor, and subjected to minimization, phenol extraction, phenol-chlo- 
roform extraction and ethanol precipitation to recover DNA. According to the direction of PCR-Script™ Amp SK(+) 
cloning kit (Stratagene), the recovered DNA was subcloned to plasmid vector pCR-Script Amp SK(+). This was intro- 
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duced into Escherichia coli XL-1 Blue (Stratagene) to allow transformation, after which clones containing cDNA insert 
fragment were selected in an LB agar medium containing ampicillin and X-gal, separated using a sterile toothpick for 
white clones to give transformant E. coli XL-1 Blue/rat SLC-1 . The respective clones were cultured overnight in an LB 
medium containing ampicillin, and using QIA prep8 mini prep (QIAGEN), plasmid DNAs were prepared. A part of the 

5 prepared DNAs was cleaved with restriction enzymes Sal I and Spe I to confirm the size of the inserted receptor cDNA 
fragment The reaction for determination of the base sequence was carried out using DyeDeoxy Terminator Cycle 
Sequence Kit (Perkins Elmer), and decoded using a fluorescence automatic DNA sequencer. The sequences of the 
obtained three clones were analyzed and confirmed to be identical with the gene sequence consisting of a cDNA 
sequence (Lakaye, B. et al. Biochim. Biophys. Acta, Vol. 1 401 , pp. 21 6-220 (1 998), accession No. AF08650) encoding 

io rat SLC-1 protein (SEQ No3) whose full length sequence had been reported, a Sal I recognizing sequence added on 
the 5* side and a Spe I recognizing sequence added on the 3* side (SEQ No:4). 

Reference Example 3E Preparation of rat SLC-1 expression CHO cell 

is [0517] From a clone of E. coli transformed with a plasmid incorporating a gene encoding a full length amino acid 
sequence of rat brain derived SLC-1 and having a Sal I recognizing sequence added on the 5* side and a Spe I rec- 
ognizing sequence added on the 3* side, whose sequence was confirmed in Reference Example 2E, a plasmid was 
prepared using Plasmid Midi Kit (QIAGEN) and cleaved with restriction enzymes Sal I and Spe I to excise an insert. 
The insert DNA was recovered by excising, after electrophoresis, from agarose gel with a razor and applying minimi- 

20 zation, phenol extraction, phenol-chloroform extraction and ethanol precipitation. This insert DNA was added to animal 
cell expression vector plasmid pAKKO-111H (vector plasmid identical with pAKK01.11H described in Hinuma, S. et 
al. Biochim. Biophys. Acta, Vol. 1219, pp. 251-259 (1994)) cleaved with Sal I and Spe I and ligated using T4 ligase 
(Takara Shuzo Co.) to construct protein expression plasmid pAKKO-SLC-1 . 

[0518] E. coli DH5 (TOYOBO) transformed with pAKKO-SLC-1 was cultured and plasmid DNA of pAKKO-SLC-1 
25 was prepared using Plasmid Midi Kit (QIAGEN). This was introduced into CHO dhfr cell using CellPhect Transfection 
Kit (Amersham Pharmacia Biotech) and in accordance with the attached protocol. DNA (10 ug) was prepared into a 
coprecipitation suspension with calcium phosphate and added into a 10 cm dish inoculated with 5 x 10 5 or 1 x 10 6 
CHO dhfr cells 24 hours before. The cells were cultured in an MEMot medium containing 10% fetal bovine serum for 
one day, passaged and cultured in a nucleic acid-free MEMa medium (selection medium) containing 10% dialyzed 
30 fetal bovine serum. 56 clones of transformed cell colonies, which were SLC-1 expression CHO cells grown in the 
selection medium, were selected. 

Reference Example 4E Selection of CHO/SLC-1 cell line with high expression amount of full length rat SLC-1 receptor 
protein mRNA 

35 

[0519] The expression amount of full length rat SLC-1 receptor protein mRNA by 56 clones of CHO/SLC-1 cell line 
established in Reference Example 3E was measured as in the following using Cytostar T Plate (Amersham Pharmacia 
Biotech) and in accordance with the attached protocol. Each clone of the CHO/SLC-1 cell line was inoculated to each 
well of Cytostar T Plate at 2.5 x 1 0 4 , cultured for 24 hours and fixed with 1 0% formalin. After 0.25% Triton X-1 00 was 
40 added to each well to enhance permeability of the cells, riboprobe of 35 S labeled SEQ No:5 was added for hybridization. 
RNase A (20 mg/ml) was added to each well to digest free riboprobe. The plate was washed thoroughly and the 
radioactivity of the hybridized riboprobe was measured on Topcounter. The cell strain having high radioactivity showed 
higher expression amount of mRNA. Of the three clones showing high mRNA expression amount, particularly clone 
No. 44 was used mainly. 

45 

Reference Example 5E Isolation of plasmid containing human SLC-1 cDNA 

[0520] According to the manual attached to Genetrapper cDNA positive selection system (GIBCOBRL) and using 
phage F1 endonuclease, nick was inserted into cDNA derived from human fetal brain library (SUPERSCRIPT™ cDNA 
50 Library; GIBCOBRL) and digested with Escherichia coli exonuclease III to prepare a single strand cDNA derived from 
human fetal brain library. 

[0521] Using Terminal Deoxy nucleotidyl Transferase, biotin-14-dCTP was added to the 3* terminal of the synthetic 
oligonucleotide (corresponding to 1 434-1 451 of accession No. U71 092) of SEQ No :6 prepared based on the report of 
Kolakowski Jr. et al. (Kolakowski Jr., et al (1 996) FEBS Lett. Vol . 398, pp. 253-258), whereby biotinylated oligonucleotide 
55 was prepared. The composition of the reaction mixture and reaction time followed the manual. 

[0522] Single strand cDNA library derived from human fetal brain 4 \ig was kept at 95°C for 1 min and rapidly cooled 
on ice. Biotinylated oligonucleotide (20 ng) was added and the mixture was hybridized in the accompanying hybridi- 
zation buffer at 37°C for 1 hr. Streptavidin beads were added and single strand cDNA derived from human fetal brain 
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hybridized to biotinylated oligonucleotide was isolated using MAGNA-SEP Magnetic Particle Separator (GIBCOBRL). 
Using synthetic oligonucleotide (50 ng, corresponding to 1 01 1 -1 028 of accession No. U71 092) of SEQ No:7 prepared 
according to the report of Kolakowski Jr. et al. (Kolakowski Jr., et al (1996) FEBS Lett. Vol. 398, pp. 253-258) as a 
primer, a complementary chain was synthesized according to the manual to give a double strand plasmid. 

5 

Reference Example 6E Determination of base sequence of plasmid containing isolated human SLC-1 cDNA. 

[0523] The plasmid obtained in Reference Example 5E was introduced into ELECTROMAX™ DH10B™ Cells by 
electroporation method to allow transformation, after which clones containing cDNA insert fragment were selected in 

10 an LB agar medium containing ampicillin and X-gal and separated using a sterile toothpick for white clones to give 
transformant E. co!i DH10B/hSLC-1 . The respective clones were cultured overnight in an LB medium containing amp- 
icillin, and using QIA prep8 mini prep (QIAGEN), the plasmid DNA was purified. The reaction for determination of the 
base sequence was carried out using DyeDeoxy Terminator Cycle Sequence Kit (Perkins Elmer), and decoded using 
a fluorescence automatic DNA sequencer As a result, the sequence depicted in SEQ No:8 was obtained. The amino 

15 acid sequence (SEQ No:9) encoded by the obtained base sequence was different from the human SLC-1 amino acid 
sequence as the sequence deduced from rat SLC-1 based on the human chromosomal DNA sequence (accession 
number:Z86090) containing the sequence of human SLC-1, in a report by Lakaye et al. (Lakaye, B. et al. (1998) Bio- 
chem. Biophys. Acta, vol. 1401, pp. 216-220) in that the presence of the initiating codon ATG on mRNA was indicated 
at 69 and 64 amino acids further upstream of the deduced sequence. Atransformant Escherichia coli DH1 0B/phSLC1 L8 

20 obtained using a plasmid containing DNA encoding this sequence was deposited at IFO and NIBH. 

Reference Example 7E Amplification of human SLC-1 cDNA by PCR using cDNA derived from human fetal brain 

[0524] Using, as a template, the plasmid containing human SLC-1 DNA sequence cloned by the gene-trap method, 

25 synthetic DNA primers of SEQ Nos:10 and 11 and synthetic DNA primers of SEQ Nos:12 and 13, amplification was 
conducted by the PCR method. The amplified DNA of the former was named human SLC-1 (S) and the amplified DNA 
of the latter was named human SLC-1 (L). The synthetic DNA primers were constructed such that the gene of the region 
to be translated into the receptor protein was amplified, during which restriction enzyme recognizing sequences of 
restriction enzyme Sal I and restriction enzyme Spe I were added to the 5' side and 3' side, respectively, so that a base 

30 sequence recognized by the restriction enzyme Sal I would be added to the 5' side of the gene and a base sequence 
recognized by the restriction enzyme Spe I would be added to the 3' side of the gene. The composition of the reaction 
mixture for human SLC-1 (S) amplification was plasmid template containing human SLC-1 DNA sequence 5 each 
synthetic DNA primer 0.4 u.M, 0.2 mM dNTPs, pfuDNA polymerase 0.5 u.l and buffer annexed to the enzyme, with the 
total reaction volume of 50 uJ. For amplification cycle, Thermal Cycler (Perkins Elmer) was used. After heating at 94°C 

35 for 60 seconds, a cycle of heating at 94°C for 60 seconds, at 57°C for 60 seconds, and at 72°C for 1 50 seconds was 
repeated 25 times, and the mixture was finally incubated at 72°C for 1 0 minutes. The composition of the reaction 
mixture for human SLC-1 (L) amplification was plasmid template containing human SLC-1 DNA sequence 5 jil, each 
synthetic DNA primer 0.4 u.M, 0.2 mM dNTPs, pfuDNA polymerase 0.5 u.1 and buffer annexed to the enzyme, with the 
total reaction volume of 50 uJ. For amplification cycle, Thermal Cycler (Perkins Elmer) was used. After heating at 94°C 

40 for 60 seconds, a cycle of heating at 94°C for 60 seconds, at 60°C for 60 seconds, and at 72°C for 3 min was repeated 
25 times, and the mixture was finally incubated at 72°C for 1 0 minutes. The amplified product was confirmed by ethidium 
bromide staining after 0.8% agarose gel electrophoresis. 

Reference Example 8E Subcloning of PCR product to plasmid vector and confirmation of amplified cDNA sequence 
45 by decoding base sequence of insert cDNA 

[0525] The reaction product after PCR conducted in Reference Example 7E was separated using 0.8% low melting 
point agarose gel and the band region was excised with a razor, and subjected to minimization, phenol extraction, 
phenol -chloroform extraction and ethanol precipitation to recover DNA. According to the direction of PCR-Script™ Amp 

50 SK(+) cloning kit (Stratagene), the recovered DNA was subcloned to plasmid vector pCR-Script Amp SK(+). This was 
introduced into Escherichia coli DH5a competent cell (TOYOBO) to allow transformation, after which clones containing 
cDNA insert fragment were selected in an LB agar medium containing ampicillin and X-gal, separated using a sterile 
toothpick for white clones to give transformant E. coli DH5a/hSLC-1(S) of human SLC-1 (S) and transformant E. coli 
DH5a/hSLC-1(L) of human SLC-1 (L). The respective clones were cultured overnight in an LB medium containing 

55 ampicillin, and using QIA prep8 mini prep (QIAGEN), the plasmid DNA was prepared. A part of the prepared DNA was 
cleaved with restriction enzymes Sal I and Spe I to confirm the size of the inserted receptor cDNA fragment The 
reaction for determination of the base sequence was carried out using DyeDeoxy Terminator Cycle Sequence Kit 
(Perkins Elmer), and decoded using a fluorescence automatic DNA sequencer. The sequences of the obtained clones 
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were respectively identical with the DNA sequence (SEQ No:14) to be amplified using synthetic DNA primers of SEQ 
Nos:10 and 11 and DNA sequence (SEQ No:15) to be amplified using synthetic DNA primers of SEQ Nos: 12 and 13, 
with human SLC-1 gene as a template. 

5 Reference Example 9E Preparation of human SLC-1 (S) expression CHO cell and human SLC-1 (L) expression CHO 
cell 

[0526] From a clone of E. coli transformed with a plasmid incorporating human SLC-1 (S) and human SLC-1 (L), 
whose sequences were confirmed in Reference Example 8E, a plasmid was prepared using Plasmid Midi Kit (QIAGEN) 

10 and cleaved with restriction enzymes Sal I and Spe I to excise an insert. The insert DNA was recovered by cutting out, 
after electrophoresis, from agarose gel with a razor and applying minimization, phenol extraction, phenol-chloroform 
extraction and ethanol precipitation. This insert DNA was added to animal cell expression vector plasmid pAKKO-111 H 
(vector plasmid identical with pAKK01.11H described in Hinuma, S. et al. Biochim. Biophys. Acta, Vol. 1219, pp. 
251 -259 (1 994)) cleaved with Sal I and Spe I and ligated using T4 ligase (Takara Shuzo Co.) to respectively construct 

15 protein expression plasmids pAKKO-hSLC-1 (S) and PAKKO-hSLC-1 (L). 

[0527] E. coli DH5a (TOYOBO) transformed with pAKKO-hSLC-1 (S) and pAKKO-hSLC-1 (L) was cultured and, using 
Plasmid Midi Kit (QIAGEN), plasmid DNAs of pAKKO-hSLC-1 (S) and pAKKO-hSLC-1 (L) were prepared. These were 
introduced into CHO dhfr cells using CellPhect Transfection Kit (Amersham Pharmacia Biotech) in accordance with 
the attached protocol. DNA (1 0 ug) was prepared into a coprecipitation suspension with calcium phosphate and added 

20 into a 10 cm dish inoculated with 5 x 10 s or 1 x 10 6 CHO dhfr cells 24 hours before. The cells were cultured in an 
MEMa medium containing 10% fetal bovine serum for one day, passaged and cultured in a nucleic acid-free MEMa, 
medium (selection medium) containing 10%dialyzed fetal bovine serum. 56 clones of transformed cell colonies, which 
were human SLC-1 (S) gene introduced CHO cells, and 61 clones of transformed cell colonies, which were human 
SLC-1 (L) gene introduced CHO cells, grew in the selection medium and were selected. 

25 

Reference Example 1 0E Selection of gene introduced cell line with high expression amount of human SLC-1 (S) mRNA 
and human SLC-1 (L) mRNA 

[0528] The expression amount of mRNA of 56 clone of CHO/hSLC-1 (S) cell line and 61 clones of CHO/hSLC-1 (L) 
30 cell line established in Reference Example 9E was measured as in the following using Cytostar T Plate (Amersham 
Pharmacia Biotech) and in accordance with the attached protocol. 

[0529] Each clone of the CHO/hSLC-1 (S) cell line and CHO/hSLC-1 (L) cell line was inoculated to each well of Cy- 
tostar T Plate at 2.5 x 1 0 4 , cultured for 24 hours and fixed with 1 0% formalin. After adding 0.25% Triton X-1 00 to each 
well to enhance permeability of the cells, riboprobe of ^S labeled SEQ No:16 was added for hybridization. RNase A 
35 (20 mg/ml) was added to each well to digest free riboprobe. The plate was washed thoroughly and the radioactivity of 
the hybridized riboprobe was measured on Topcounter. The cell strain having high radioactivity showed higher expres- 
sion amount of mRNA. Of the 7 clones showing high mRNA expression amount, particularly clone No. 57 was used 
mainly. 

40 Experimental Example 1 Determination of antagonistic activity using GTPvS binding assay of test compound 

[0530] Using human SLC-1 expression CHO cell clone 57 obtained in Reference Example 10E and rat SLC-1 ex- 
pression CHO cell clone 44 obtained in Reference Example 4E, membrane fractions were prepared by the following 
method. In phosphate buffered saline (pH 7.4) supplemented with 5 mM EDTA (ethylenediamine teraacetic acid) were 

45 suspended human and rat SLC-1 expression CHO cells (1x10 s ) and centrifuged. Homogenate buffer (10 ml, 10 mM 
NaHC0 3 , 5 mM EDTA, pH 7.5) was added to the pellets of the cells and, using Polytron Homogeniser, the mixture was 
homogenated. The supernatant obtained after centrifugation at 400xg for 1 5 min was further centrifuged at 1 00,000xg 
for 1 hr to give precipitate of the membrane fraction. The precipitate was suspended in 2 ml of an assay buffer [50 mM 
Tris-HCI (pH 7.5), 1 mM EDTA, 0.1 % BSA (bovine serum albumin), 1 0 mM MgCfe, 1 00 mM NaCI, 1 mM GDP (guanosine 

50 5'-diphosphate), 0.25 mM PMSF (phenylmethylsulfonylfiuoride), 1 mg/ml pepstatin, 20 mg/ml leupeptin, 1 0 mg/ml phos- 
phoramidon] and centrifuged at 1 00,000xg for 1 hr. The membrane fraction recovered as precipitate was suspended 
again in 20 ml of an assay buffer, and after dispensing, preserved at -80°C and used upon thawing each time when in 
use. 

[0531] The antagonistic activity of the test compound was determined as follows. The SLC-1 expression CHO cell 
ss membrane fraction (171 jil) diluted with an assay buffer was dispensed to a polypropylene 96 well plate and 3x1 f> 10 
M MCH (2 ml) diluted with DMSO solution, test compound solution (2 ml) diluted to various concentrations and [^S] 
-Guanosine-5'-(v-thio) triphosphate (25 ml, Daiichi Pure Chemicals Co., Ltd.) were respectively added (cell membrane 
final concentration: 20 mg/ml, p 5 S]-Guanosine 5'-(v-thio)triphosphate final concentration: 0.33 nM). The reaction mix- 
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ture was reacted at 25°C for 1 hr with stirring, suction filtered with a glass filter (GF-C) and washed 3 times with a wash 
solution (300 ml, 50 mM Tris-HCI buffer, pH 7.5). Liquid Scintillator (50 ml) was added to the glass filter and the residual 
radioactivity was determined by a liquid scintillation counter. 

5 

Binding inhibition (%) = (radioactivity upon addition of 
compound and MCH - radioactivity upon addition of DMSO 
w solution)/(radioactivity upon addition of MCH - radioactivity 

upon addition of DMSO solution) x 100 



15 



20 



25 



[0532] From the binding inhibition (%), ICso of the compound was calculated. The results are shown in Table 1 . 

Table 1 



Compound 


Inhibitory activityflCgQrnM) 


Reference Example llA-5 


100 


Example 1 


5 



Industrial Applicability 

[0533] The compound (I) and a salt thereof or a prodrug thereof of the present invention have a superior MCH 
antagonistic action and are useful as an agent for the prophylaxis and treatment of the diseases (e.g., obesity and the 
like) caused by melanin-concentrating hormone. 



30 



40 



45 



50 



55 
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SEQUENCE LISTING 
<110> Takeda Chemical Industries. Ltd. 
<120> MCH Receptor Antagonist 
<130> Case2651 
<150> JP 1 1-266278 
<151> 1999-09-20 
<150> JP 2000-221055 
<151> 2000-07-17 
<160> 16 
<210> 1 
<211> 32 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> 

<400> 1 

GTCGACATGG ATCTGCAAAC CTCGTTGCTG TG 32 
<210> 2 
<211> 32 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> 

<400> 2 

ACTAGTTCAG GTGCCTTTGC TTTCTGTCCT CT 32 
<210> 3 
<211> 353 
<212> PRT 
<213> Rat 
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<400> 3 

Met Asp Leu Gin Thr Ser Leu Leu Ser Thr Gly Pro Asn Ala Ser Asn 

15 10 15 

He Ser Asp Gly Gin Asp Asn Leu Thr Leu Pro Gly Ser Pro Pro Arg 

20 25 30 

Thr Gly Ser Val Ser Tyr He Asn He He Met Pro Ser Val Phe Gly 

35 40 45 

Thr lie Cys Leu Leu Gly He Val Gly Asn Ser Thr Val He Phe Ala 

50 55 60 

Val Val Lys Lys Ser Lys Leu His Trp Cys Ser Asn Val Pro Asp He 
65 70 75 80 

Phe He He Asn Leu Ser Val Val Asp Leu Leu Phe Leu Leu Gly Met 

85 90 95 

Pro Phe Met He His Gin Leu Met Gly Asn Gly Yal Trp His Phe Gly 

100 105 110 

Glu Thr Met Cys Thr Leu lie Thr Ala Met Asp Ala Asn Ser Gin Phe 

115 120 125 

Thr Ser Thr Tyr He Leu Thr Ala Met Thr He Asp Arg Tyr Leu Ala 

130 135 140 

Thr Val His Pro He Ser Ser Thr Lys Phe Arg Lys Pro Ser Met Ala 
145 150 155 160 

Thr Leu Val lie Cys Leu Leu Trp Ala Leu Ser Phe He Ser He Thr 

165 170 175 

Pro Val Trp Leu Tyr Ala Arg Leu He Pro Phe Pro Gly Gly Ala Val 

180 185 190 

Gly Cys Gly He Arg Leu Pro Asn Pro Asp Thr Asp Leu Tyr Trp Phe 

195 200 205 

Thr Leu Tyr Gin Phe Phe Leu Ala Phe Ala Leu Pro Phe Val Val He 
210 215 220 
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Thr Ala Ala Tyr Val Lys 
225 230 
Pro Ala Ser Gin Arg Ser 
245 

Thr Ala He Ala He Cys 
260 

Tyr Val Leu Gin Leu Thr 
275 

Phe Val Tyr Leu Tyr Asn 
290 

Cys Leu Asn Pro Pbe Val 
305 310 
Arg Leu Val Leu Ser Val 
325 

Val Ser Asn Ala Gin Thr 
340 



Thr 








<210> 4 








<211> 1074 








<212> DMA 








<213> Rat 








<400> 4 








GTCGACATGG 


ATCTGCAAAC CTCGTTGCTG TCCACTGGCC 


CCAATGCCAG CAACATCTCC 


60 


GATGGCCAGG 


ATAATCTCAC ATTGCCGGGG TCACCTCCTC 


GCACAGGGAG TGTCTCCTAC 


120 


ATCAACATCA 


TTATGCCTTC CGTGTTTGGT ACCATCTGTC 


TCCTGGGCAT CGTGGGAAAC 


180 


TCCACGGTCA 


TCTTTGCTGT GGTGAAGAAG TCCAAGCTAC 


ACTGGTGCAG CAACGTCCCC 


240 


GACATCTTCA 


TCATCAACCT CTCTGTGGTG GATCTGCTCT 


TCCTGCTGGG CATGCCTTTC 


300 


ATGATCCACC 


AGCTCATGGG GAACGGCGTC TGGCACTTTG 


GGGAAACCAT GTGCACCCTC 


360 


ATCACAGCCA 


TGGACGCCAA CAGTCAGTTC ACTAGCACCT 


ACATCCTGAC TGCCATGACC 


420 



lie Leu Gin Arg Met Thr Ser Ser Val Ala 
235 240 
lie Arg Leu Arg Thr Lys Arg Val Thr Arg 

250 255 
Leu Val Phe Phe Val Cys Trp Ala Pro Tyr 

265 270 
Gin Leu Ser He Ser Arg Pro Thr Leu Thr 

280 285 
Ala Ala He Ser Leu Gly Tyr Ala Asn Ser 
295 300 
Tyr He Val Leu Cys Glu Thr Phe Arg Lys 
315 320 
Lys Pro Ala Ala Gin Gly Gin Leu Arg Thr 

330 335 
Ala Asp Glu Glu Arg Thr Glu Ser Lys Gly 
345 350 



159 



EP 1 219 294 A1 



ATTGACCGCT ACTTGGCCAC CGTCCACCCC ATCTCCTCCA CCAAGTTCCG GAAGCCCTCC 480 
ATGGCCACCC TGGTGATCTG CCTCCTGTGG GCGCTCTCCT TCATCAGTAT CACCCCTGTG 540 
TGGCTCTACG CCAGGCTCAT TCCCTTCCCA GGGGGTGCTG TGGGCTGTGG CATCCGCCTG 600 
CCAAACCCGG ACACTGACCT CTACTGGTTC ACTCTGTACC AGTTTTTCCT GGCCTTTGCC 660 
CTTCCGTTTG TGGTCATTAC CGCCGCATAC GTGAAAATAC TACAGCGCAT GACGTCTTCG 720 
GTGGCCCCAG CCTCCCAACG CAGCATCCGG CTTCGGACAA AGAGGGTGAC CCGCACGGCC 780 
ATTGCCATCT GTCTGGTCTT CTTTGTGTGC TGGGCACCCT ACTATGTGCT GCAGCTGACC 840 
CAGCTGTCCA TCAGCCGCCC GACCCTCACG TTTGTCTACT TGTACAACGC GGCCATCAGC 900 
TTGGGCTATG CTAACAGCTG CCTGAACCCC TTTGTGTACA TAGTGCTCTG TGAGACCTTT 960 
CGAAAACGCT TGGTGTTGTC AGTGAAGCCT GCAGCCCAGG GGCAGCTCCG CACGGTCAGC 1020 
AACGCTCAGA CAGCTGATGA GGAGAGGACA GAAAGCAAAG GCACCTGAAC TACT 1074 
<210> 5 
<211> 262 
<212> RNA 
<213> Rat 
<400> 5 

GCGAAUUGGG UACCGGGCCC CCCCUCGAGG UCGACGGUAU CGAUAAGCUU GAUAUCGAAU 60 
UCCUGCAGCC CGGGGGAUCC GCCCACUAGU UCAGGUGCCU UUGCUUUCUG UCCUCUCCUC 120 
AUCAGCUGUC IIGAGCGUUGC UGACCGUGCG GAGCUGCCCC UGGGCUGCAG GCUUCACUGA 180 
CAACACCAAG CGUUUUCGAA AGGUCUCACA GAGCACUAUG UACACAAAGG GGUUCAGGCA 240 
GCUGUOAGCA UAGCCCAAGC UG 262 
<210> 6 
<211> 18 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> 

<400> 6 

CAACAGCTGC CTCAACCC 18 



160 



EP 1 219 294 A1 



<210> 7 
<2ll> 18 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> 

<400> 7 

CCTGGTGATC TGCCTCCT 18 

<210> 8 

<211> 1275 

<212> DNA 

<213> Human 

<400> 8 



TAGGTGATGT 


CAGTGGGAGC 


CATGAAGAAG 


GGAGTGGGGA 


GGGCAGTTGG 


GCTTGGAGGC 


60 


GGCAGCGGCT 


GCCAGGCTAC 


GGAGGAAGAC 


CCCCTTCCCA 


ACTGCGGGGC 


TTGCGCTCCG 


120 


GGACAAGGTG 


GCAGGCGCTG 


GAGGCTGCCG 


CAGCCTGCGT 


GGGTGGAGGG 


GAGCTCAGCT 


180 


CGGTTGTGGG 


AGCAGGCGAC 


CGGCACTGGC 


TGGATGGACC 


TGGAAGCCTC 


GCTGCTGCCC 


240 


ACTGGTCCCA 


ACGCCAGCAA 


CACCTCTGAT 


GGCCCCGATA 


ACCTCACTTC 


GGCAGGATCA 


300 


CCTCCTCGCA 


CGGGGAGCAT 


CTCCTACATC 


AACATCATCA 


TGCCTTCGGT 


GTTCGGCACC 


360 


ATCTGCCTCC 


TGGGCATCAT 


CGGGAACTCC 


ACGGTCATCT 


TCGCGGTCGT 


GAAGAAGTCC 


420 


AAGCTGCACT 


GGTGCAACAA 


CGTCCCCGAC 


ATCTTCATCA 


TCAACCTCTC 


GGTAGTAGAT 


480 


CTCCTCTTTC 


TCCTGGGCAT 


GCCCTTCATG 


ATCCACCAGC 


TCATGGGCAA 


TGGGGTGTGG 


540 


CACTTTGGGG 


AGACCATGTG 


CACCCTCATC 


ACGGCCATGG 


ATGCCAATAG 


TCAGTTCACC 


600 


AGCACCTACA 


TCCTGACCGC 


CATGGCCATT 


GACCGCTACC 


TGGCCACTGT 


CCACCCCATC 


660 


TCTTCCACGA 


AGTTCCGGAA 


GCCCTCTGTG 


GCCACCCTGG 


TGATCTGCCT 


CCTGTGGGCC 


720 


CTCTCCTTCA 


TCAGCATCAC 


CCCTGTGTGG 


CTGTATGCCA 


GACTCATCCC 


CTTCCCAGGA 


780 


GGTGCAGTGG 


GCTGCGGCAT 


ACGCCTGCCC 


AACCCAGACA 


CTGACCTCTA 


CTGGTTCACC 


840 


CTGTACCAGT 


TTTTCCTGGC 


CTTTGCCCTG 


CCTTTTGTGG 


TCATCACAGC 


CGCATACGTG 


900 


AGGATCCTGC 


AGCGCATGAC 


GTCCTCAGTG 


GCCCCCGCCT 


CCCAGCGCAG 


CATCCGGCTG 


960 
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CGGACAAAGA GGGTGACCCG CACAGCCATC GCCATCTGTC TGGTCTTCTT TGTGTGCTGG 1020 
GCACCCTACT ATGTGCTACA GCTGACCCAG TTGTCCATCA GCCGCCCGAC CCTCACCTTT 1080 
GTCTACTTAT ACAATGCGGC CATCAGCTTG GGCTATGCCA ACAGCTGCCT CAACCCCTTT 1140 
GTGTACATCG TGCTCTGTGA GACGTTCCGC AAACGCTTGG TCCTGTCGGT GAAGCCTGCA 1200 
GCCCAGGGGC AGCTTCGCGC TGTCAGCAAC GCTCAGACGG CTGACGAGGA GAGGACAGAA 1260 
AGCAAAGGCA CCTGA 1275 
<210> 9 
<211> 422 
<212> PRT 
<213> Human 
<400> 9 

MeT Ser Yal Gly Ala MeT Lys Lys Gly Val Gly Arg Ala Val Gly Leu 
15 10 15 

Gly Gly Gly Ser Gly Cys Gin Ala Thr Glu Glu Asp Pro Leu Pro Asn 

20 25 30 

Cys Gly Ala Cys Ala Pro Gly Gin Gly Gly Arg Arg Trp Arg Leu Pro 

35 40 45 

Gin Pro Ala Trp Val Glu Gly Ser Ser Ala Arg Leu Trp Glu Gin Ala 

50 55 60 

Thr Gly Thr Gly Trp MeT Asp Leu Glu Ala Ser Leu Leu Pro Thr Gly 
65 70 75 80 

Pro Asn Ala Ser Asn Thr Ser Asp Gly Pro Asp Asn Leu Thr Ser Ala 

85 90 95 

Gly Ser Pro Pro Arg Thr Gly Ser He Ser Tyr He Asn He He MeT 

100 105 110 

Pro Ser Val Phe Gly Thr He Cys Leu Leu Gly He He Gly Asn Ser 

115 120 125 

Thr Yal He Phe Ala Val Val Lys Lys Ser Lys Leu His Trp Cys Asn 
130 135 140 
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Asn Val Pro Asp He Phe He He Asn Leu Ser Val Yal Asp Leu Leu 
145 150 155 160 

Phe Leu Leu Gly MeT Pro Phe MeT He His Gin Leu MeT Gly Asn Gly 

165 HO 175 

Val Trp His Phe Gly Glu Thr MeT Cys Thr Leu He Thr Ala MeT Asp 

180 185 190 

Ala Asn Ser Gin Phe Thr Ser Tbr Tyr He Leu Thr Ala MeT Ala He 

195 200 205 

Asp Arg Tyr Leu Ala Thr Val His Pro He Ser Ser Thr Lys Phe Arg 

210 215 220 

Lys Pro Ser Val Ala Thr Leu Val lie Cys Leu Leu Trp Ala Leu Ser 
225 230 235 240 

Phe He Ser He Thr Pro Val Trp Leu Tyr Ala Arg Leu lie Pro Phe 

245 250 255 

Pro Gly Gly Ala Yal Gly Cys Gly He Arg Leu Pro Asn Pro Asp Thr 

260 265 270 

Asp Leu Tyr Trp Phe Thr Leu Tyr Gin Phe Phe Leu Ala Phe Ala Leu 

275 280 285 

Pro Phe Val Yal He Thr Ala Ala Tyr Val Arg lie Leu Gin Arg MeT 

290 295 300 

Thr Ser Ser Val Ala Pro Ala Ser Gin Arg Ser lie Arg Leu Arg Thr 
305 310 315 320 

Lys Arg Val Thr Arg Thr Ala He Ala He Cys Leu Val Phe Phe Val 

325 330 335 

Cys Trp Ala Pro Tyr Tyr Val Leu Gin Leu Thr Gin Leu Ser He Ser 

340 345 350 

Arg Pro Thr Leu Thr Phe Val Tyr Leu Tyr Asn Ala Ala He Ser Leu 

355 360 365 

Gly Tyr Ala Asn Ser Cys Leu Asn Pro Phe Val Tyr He Val Leu Cys 
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370 375 380 

Glu Thr Phe Arg Lys Arg Leu Val Leu Ser Val Lys Pro Ala Ala Gin 
385 390 395 400 

Gly Gin Leu Arg Ala Val Ser Asn Ala Gin Thr Ala Asp Glu Glu Arg 

405 410 415 

Thr Glu Ser Lys Gly Thr 
420 

<210> 10 
<211> 31 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> 

<400> 10 

GTCGACATGG ACCTGGAAGC CTCGCTGCTG C 31 
<210> 11 
<211> 31 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> 

<400> 11 

ACTAGTTCAG GTGCCTTTGC TTTCTGTCCT C 31 
<210> 12 
<211> 33 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> 
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<400> 12 

AGTCGACATG TCAGTGGGAG CCATGAAGAA GGG 
<210> 13 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 
<223> 
<400> 13 

AACTAGTTCA GGTGCCTTTG CTTTCTGTCC TCT 
<210> 14 
<211> 1074 
<212> DNA 
<213> Human 
<400> 14 

GTCGACATGG ACCTGGAAGC CTCGCTGCIG CCCACTGGTC CCAACGCCAG CAACACCTCT 60 
GATGGCCCCG ATAACCTCAC TTCGGCAGGA TCACCTCCTC GCACGGGGAG CATCTCCTAC 120 
ATCAACATCA TCATGCCTTC GGTGTTCGGC ACCATCTGCC TCCTGGGCAT CATCGGGAAC 180 
TCCACGGTCA TCTTCGCGGT CGTGAAGAAG TCCAAGCTGC ACTGGTGCAA CAACGTCCCC 240 
GACATCTTCA TCATCAACCT CTCGGTAGTA GATCTCCTCT TTCTCCTGGG CATGCCCTTC 300 
ATGATCCACC AGCTCATGGG CAATGGGGTG TGGCACTTTG GGGAGACCAT GTGCACCCTC 360 
ATCACGGCCA TGGATGCCAA TAGTCAGTTC ACCAGCACCT ACATCCTGAC CGCCATGGCC 420 
ATTGACCGCT ACCTGGCCAC TGTCCACCCC ATCTCTTCCA CGAAGTTCCG GAAGCCCTCT 480 
GTGGCCACCC TGGTGATCTG CCTCCTGTGG GCCCTCTCCT TCATCAGCAT CACCCCTGTG 540 
TGGCTGTATG CCAGACTCAT CCCCTTCCCA GGAGGTGCAG TGGGCTGCGG CATACGCCTG 600 
CCCAACCCAG ACACTGACCT CTACTGGTTC ACCCTGTACC AGTTTTTCCT GGCCTTTGCC 660 
CTGCCTTnG TGGTCATCAC AGCCGCATAC GTGAGGATCC TGCAGCGCAT GACGTCCTCA 720 
GTGGCCCCCG CCTCCCAGCG CAGCATCCGG CTGCGGACAA AGAGGGTGAC CCGCACAGCC 780 
ATCGCCATCT GTCTGGTCTT CTTTGTGTGC TGGGCACCCT ACTATGTGCT ACAGCTGACC 840 



33 



33 
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CAGTTGTCCA TCAGCCGCCC GACCCTCACC TTTGTCTACT TATACAATGC GGCCATCAGC 900 
TTGGGCTATG CCAACAGCTG CCTCAACCCC TTTGTGTACA TCGTGCTCTG TGAGACGTTC 960 
CGCAAACGCT TGGTCCTGTC GGTGAAGCCT GCAGCCCAGG GGCAGCTTCG CGCTGTCAGC 1020 
AACGCTCAGA CGGCTGACGA GGAGAGGACA GAAAGCAAAG GCACCTGAAC TAGT 1074 
<210> 15 
<211> 1283 
<212> DNA 
<213> Human 
<400> 15 



AGTCGACATG 


TCAGTGGGAG 


CCATGAAGAA 


GGGAGTGGGG AGGGCAGTTG GGCTTGGAGG 


60 


CGGCAGCGGC 


TGCCAGGCTA 


CGGAGGAAGA 


CCCCCTTCCC AACTGCGGGG CTTGCGCTCC 


120 


GGGACAAGGT 


GGCAGGCGCT 


GGAGGCTGCC 


GCAGCCTGCG TGGGTGGAGG GGAGCTCAGC 


180 


TCGGTTGTGG 


GAGCAGGCGA 


CCGGCACTGG 


CTGGATGGAC CTGGAAGCCT CGCTGCTGCC 


240 


CACTGGTCCC 


AACGCCAGCA 


ACACCTCTGA 


TGGCCCCGAT AACCTCACTT CGGCAGGATC 


300 


ACCTCCTCGC 


ACGGGGAGCA 


TCTCCTACAT 


CAACATCATC ATGCCTTCGG TGTTCGGCAC 


360 


CATCTGCCTC 


CTGGGCATCA 


TCGGGAACTC 


CACGGTCATC TTCGCGGTCG TGAAGAAGTC 


420 


CAAGCTGCAC 


TGGTGCAACA 


ACGTCCCCGA 


CATCTTCATC ATCAACCTCT CGGTAGTAGA 


480 


TCTCCTCTTT 


CTCCTGGGCA 


TGCCCTTCAT 


GATCCACCAG CTCATGGGCA ATGGGGTGTG 


540 


GCACTTTGGG 


GAGACCATGT 


GCACCCTCAT 


CACGGCCATG GATGCCAATA GTCAGTTCAC 


600 


CAGCACCTAC 


ATCCTGACCG 


CCATGGCCAT 


TGACCGCTAC CTGGCCACTG TCCACCCCAT 


660 


CTCTTCCACG 


AAGTTCCGGA 


AGCCCTCTGT 


GGCCACCCTG GTGATCTGCC TCCTGTGGGC 


720 


CCTCTCCTTC 


ATCAGCATCA 


CCCCTGTGTG 


GCTGTATGCC AGACTCATCC CCTTCCCAGG 


780 


AGGTGCAGTG 


GGCTGCGGCA 


TACGCCTGCC 


CAACCCAGAC ACTGACCTCT ACTGGTTCAC 


840 


CCTGTACCAG 


TTTTTCCTGG 


CCTTTGCCCT 


GCCTTTTGTG GTCATCACAG CCGCATACGT 


900 


GAGGATCCTG 


CAGCGCATGA 


CGTCCTCAGT 


GGCCCCCGCC TCCCAGCGCA GCATCCGGCT 


960 


GCGGACAAAG 


AGGGTGACCC 


GCACAGCCAT 


CGCCATCTGT CTGGTCTTCT TTGTGTGCTG 


1020 


GGCACCCTAC 


TATGTGCTAC 


AGCTGACCCA 


GTTGTCCATC AGCCGCCCGA CCCTCACCTT 1080 


TGTCTACTTA 


TACAATGCGG 


CCATCAGCTT 


GGGCTATGCC AACAGCTGCC TCAACCCCTT 1140 


TGTGTACATC 


GTGCTCTGTG 


AGACGTTCCG 


CAAACGCTTG GTCCTGTCGG TGAAGCCTGC 1200 
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AGCCCAGGGG CAGCTTCGCG CTGTCAGCAA CGCTCAGACG GCTGACGAGG AGAGGACAGA 1260 

AAGCAAAGGC ACCTGAACTA GTT 1283 

<210> 16 

<211> 420 

<2I2> RNA 

<213> Human 

<400> 16 

CAAAAGCUGG AGCUCCACCG CGGUGGCGGC CGCUCUAGCC CACUAGUUCA GGUGCCUUUG 60 
CUUUCUGUCC UCUCCUCGUC AGCCGUCUGA GCGUUGCUGA CAGCGCGAAG CUGCCCCUGG 120 
GCUGCAGGCU UCACCGACAG GACCAAGCGU UUGCGGAACG UCUCACAGAG CACGAUGUAC 180 
ACAAAGGGGU UGAGGCAGCU GWJGGCAUAG CCCAAGCUGA UGGCCGCAUU GUAUAAGUAG 240 
ACAAAGGUGA GGGUCGGGCG GCUGAUGGAC AACUGGGUCA GCUGUAGCAC AUAGUAGGGU 300 
GCCCAGCACA CAAAGAAGAC CAGACAGAUG GCGAUGGCUG UGCGGGUCAC CCUCUUUGUC 360 
CGCAGCCGGA DGCUGCGCUG GGAGGCGGGG GCCACUGAGG ACGUCAUGCG CUGCAGGAUC 420 

Claims 

1. A melanin-concentrating hormone antagonist containing a compound of the formula 




wherein 

Ar 1 and Ar 2 are each an aromatic group optionally having substituents, 

p and Q are each a divalent aliphatic hydrocarbon group which optionally contains ether oxygen 

or ether sulfur in a carbon chain and which optionally has substituents, 

R 1 and R 3 are each (i) a hydrogen atom, (ii) an acyl group or (iii) a hydrocarbon group optionally 

having substituents, 

R2 and R 4 are each (i) a hydrogen atom, (ii) an alkyl group optionally having substituents or (iii) 

an alkylcarbonyl group optionally having substituents, 
R 1 and R 2 or R 3 and R 4 optionally form, together with the adjacent nitrogen atom, a monocyclic or fused nitro- 
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gen-containing heterocyclic group optionally having substituents and 
j isOoM, 

or a salt thereof or a prodrug thereof. 

or fused aromatic heterocyclic group containing, besides carbon atom, 1 to 4 heteroatom(s) selected from the 
group cons.st.ng of mtrogen atom, sulfur atom and oxygen atom, which optionally has 1 to 5 substituent(s) selected 
from the group (group Aa) consisting of v ' 

(a) a halogen atom, 

(b) a C^g alkylenedioxy group, 

(c) a nitro group, 

(d) a cyano group, 

(e) an optionally halogenated C t< alkyl group, 

(f) an optionally halogenated C 3 _6 cycloalkyl group, 

(g) an optionally halogenated alkoxy group, 

(h) an optionally halogenated C 1j6 alkylthio group, 

(i) a hydroxy group, 
(j) an amino group, 

(k) a mono-C^g alkylamino group, 
(I) a di-C^ alkylamino group, 

(m) an optionally halogenated alkyl-carbonylamino group, 
(n) a formyl group, 

(o) a alkyl-carbonyl group optionally substituted by halogen atom or alkoxy-carbonyl group, 

(P) a C^e alkyl-carbonyloxy group, 

(q) a carboxyl group, 

(r) aC u alkoxy-carbonyl group, 

(s) a carbamoyl group, 

(t) a mono-C^ alkyl-carbamoyl group optionally substituted by alkoxy-carbonyl group 
(u) a di-CVg alkyl-carbamoyl group optionally substituted by alkoxy-carbonyl group 
(v) a sulfo group, r ' 
(w) a C^e alkylsulfonyl group, 
(x) a alkylsulfinyl group, 

(V) a C6_ 10 aryl group optionally having 1 to 4 substituent(s) selected from above-mentioned (a) to (x) 

(z) a C 6 . 10 aryloxy group optionally having 1 to 4 substituent(s) selected from the above-mentioned (a) to (x), 

(aa) an optionally halogenated C B . 10 aryl-carbonyl group, 

(ab) an optionally halogenated 5 or 6-membered heterocyclic ring-carbonyl group, 

(ac) a alkoxy-carbonylamino group, 

(ad) a C B . 10 aryl-carbonylamino group and 

(ae) a 6 aralkyloxy-carbonyl group, 

P and Q are each a divalent aliphatic hydrocarbon group which optionally contains ether oxygen or ether 
sulfur in a carbon chain and which is optionally substituted by oxo group or thioxo group- 
R and R 3 are each (i) hydrogen atom, (ii) acyl group represented by -CO-R a , -CONR a R b -SO-R a -SO„-R a -CON- 
RaRb -COO-Ra (C=S)aRa -(C=S)NR a R b , -SONRaRb -SO z NR a R b , -SO-O-Ra or -S0 2 -Q-Ra whe rein R a is (A) 
hydrogen atom; (B) carboxyl group; (C) (1) alkyl group, (2) C 2 _e alkenyl group, (3) <£» alkynyl group (4) C J 
cycloalkyl group, (5) aryl group or (6) C 7 . 16 araikyl group, which optionally has 1 to 5 subyuent(sVselecte^ 
from the group (group Ba) consisting of v ' 

(a) a halogen atom, 

(b) a C^g alkylenedioxy group, 

(c) a nitro group, 

(d) a cyano group, 

(e) an optionally halogenated alkyl group, 

(0 an optionally halogenated cycloalkyl group, 
(g) an optionally halogenated C 1-6 alkoxy group, 
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(h) an optionally halogenated alkytthio group, 

(i) a hydroxy group, 
(j) an amino group, 

(k) a mono-C^ alkylamino group, 

(I) adi-C^ alkylamino group, 

(m) aC^ alkyl-carbonylamino group, 

(n) a formyl group, 

(o) aC^ alkyl-carbonyl group, 

(p) a c i-e alkyl-carbonyloxy group, 

(q) a carboxyl group, 

(r) a C,^ alkoxy-carbonyl group, 

(s) a carbamoyl group, 

(t) a mono-C^ alkyl-carbamoyl group, 

(u) a di-C^ alkyl-carbamoyl group, 

(v) a sulfo group, 

(w) a alkylsulfonyl group, 

(x) a alkylsulfinyl group, 

(y) a Ce. 10 aryl group optionally having 1 to 4 substituent(s) selected from the aforementioned (a) to (x), 
(z) a C6_ 10 aryloxy group optionally having 1 to 4 substituent(s) selected from the aforementioned (a) to (x), 
(zz) a 5 to 7-membered heterocyclic group optionally having t to 4 substituent(s) selected from the aforemen- 
tioned (a) to (x), 

(aa) a di-C^ alkyl-carbonylamino group, 

(ab) a suifamoyl group, 

(ac) aC^ alkoxy-carbonylamino group, 

(ad) a C 7 . 16 aralkyloxy-carbonylamino group, 

(ae) a C 7 ^ 6 aralkyloxy group, 

(af) a Ce. 10 aryl-carbonyl group, 

(ag) aC^ alkyl-carbonyloxy group, 

(ah) a C 6 . 10 aryi-carbonylamino group, 

(ai) a C 6 . 10 aryl-carbamoyl group, 

(aj) a C 7 . 16 aralkylaminocarbonyl group, 
(ak) a C 7 . 16 aralkylcarbonylamino group and 
(al) a C7_ 16 aralkyloxy-carbonyloxy group; 

(D) a 5 to 1 0-membered heterocyclic group containing, besides carbon atom, 1 to 4 heteroatom(s) selected from 
the group consisting of nitrogen atom, oxygen atom and sulfur atom, which optionally has 1 to 5 substituent(s) 
selected from the group consisting of 

(a) substituent selected from group Aa, 

(b) (t) alkyl group, (2) C 2 ^ alkenyl group, (3) C 2 ^ alkynyl group, (4) C 3 ^ cycloalkyl group, (5) C 6 . 14 aryl 
group or (6) C^g aralkyl group, which optionally has t to 5 substituent(s) selected from group Ba, 

(c) oxo group and 

(d) thioxo group; or 

(E) a C^g alkoxy-carbonyl group; 

R b is a hydrogen atom or a alkyl group, or 

(iii) (1 ) alkyl group, (2) C 2 ^ alkenyl group, (3) C 2 . 6 alkynyl group, (4) C 3 ^ cycloalkyl group, (5) aryl group 

or (6) C 7 . 16 aralkyl group optionally having 1 to 5 substituent(s) selected from group Ba; 

r2 and R 4 are each (i) a hydrogen atom, (ii) alkyl group optionally having substituents selected from group 

Ba or (iii) G,^ alkyl-carbonyl group optionally having substituents selected from group Ba; 

Ri and R 2 or R 3 and R 4 may form, together with the adjacent nitrogen atom, a group of 



(i) the formula 
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wherein nng A is a 4 to 8-membered ring optionally substituted by hydroxy or oxo, V is a group represented 
by the formula >a>C= 0 ,>C(W)-Waor>N-W(W iS (a)hydrogenatom > (b)^ 

group, 3) C;, a k I (4) ^ cyc|oa|ky| ^ ^ y 

optionally has 1 to 5 subst.tuent(s) selected from group Ba. or (c) 5 to 1 O-membered heterocyclic group con- 
taining besides carbon atom, 1 to 4 heteroatom(s) selected from nitrogen, oxygen and sulfur, which optionally 
has 1 to 5 subst,tuent(s) selected from group Aa, W» is hydrogen atom, hydroxy group or C,., alkyl group) 



-(30 

wherein ring B is monocyclic or bicyclic 4 to 12-membered ring optionally substituted by 1 or 2 oxo group(s) 

?V , t il V 9r ° UP(S) ' rin9 ° iS 3 4 10 12 - member ^ aromatic ring optionally having 1 to 5 substituen 
(s) selected from group Aa or 

(iii) the formula 



— N ' Y 




wherein ring E is a 4 to 12-membered aromatic ring optionally having 1 to 5 substituent(s) selected from group 
X is -CH 2 -, -CO- or -CH(OH)-; 

Y i , S lP^*' "°" ° f " NWb " (Wb iS (3) hydr0gen atom or (b > °M alk y 9™P optionally having substituents 
selected from group Ba) ; 

k and m are each an integer of 0 to 4, and k+m is an integer of 1 to 4; 
n is an integer of 1 to 3. 

or fused aromatic heterocyclic group containing, besides carbon atom, 1 to 4 heteroatom(s) selected from the 
group consisting of nitrogen atom, sulfur atom and oxygen atom, which optionally has 1 to 5 substituent(s) selected 
from the group (group A) consisting of ' 

(a) a halogen atom, 

(b) a C^g alkylenedioxy group, 

(c) a nitro group, 

(d) a cyano group, 

(e) an optionally halogenated alkyl group, 

(0 an optionally halogenated cycloalkyl group, 
(g) an optionally halogenated alkoxy group, 
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(h) an optionally halogenated alkylthio group, 

(i) a hydroxy group, 
(j) an amino group, 

(k) a mono-C^ alkylamino group, 
5 (I) a di-C^ alkylamino group, 

(m) aC^ alkyl-carbonylamino group, 

(n) a formyl group, 

(o) a alkyl-carbonyl group, 

(p) a alkyl-carbonyloxy group, 
io (q) a carboxyl group, 

(r) aC^ alkoxy-carbonyl group, 

(s) a carbamoyl group, 

(t) a mono-C^ alkylcarbamoyl group, 

(u) a di-C^ alkylcarbamoyl group, 
15 (v) a suifo group, 

(w) a alkylsulfonyl group, 

(x) a alkylsulfiny! group, 

(y) a C&-10 ar Y' 9 r oup optionally having 1 to 4 substituent(s) selected from the above-mentioned (a) to (x) and 
(z) a C 6 . 10 aryloxy group optionally having 1 to 4 substituent(s) selected from the above-mentioned (a) to (x), 

20 

P and Q are each a C^, 6 aliphatic hydrocarbon group which optionally contains ether oxygen or ether sulfur in a 
carbon chain and which is optionally substituted by oxo group or thioxo group, 

R 1 and R 3 are each fi) hydrogen atom, (ii) an acyl group represented by -CO-R a , -CONR a R b , -SO-R a , -SO r R a , 
-CONR a R b , -COO-R 3 * -(C=S)0-R a or -(C=S)NR a R b wherein R a is 

25 

(a) hydrogen atom, 

(b) carboxyl group, 

(c) a (1) alkyl group, (2) C 2 . 6 alkenyl group, (3) C 2 _6 alkynyl group, (4) C 3 . 6 cycloalkyl group, (5) 

group or (6) C 7 _ 16 aralkyl group, which optionally has 1 to 5 substituent(s) selected from the group (group B) 
30 consisting of 

(a) a halogen atom, 

(b) a C^a alkylenedioxy group, 

(c) a nitro group, 
35 (d) a cyano group, 

(e) an optionally halogenated alkyl group, 
(0 an optionally halogenated Cg^ cycloalkyl group, 

(g) an optionally halogenated alkoxy group, 

(h) an optionally halogenated alkylthio group, 
40 (i) a hydroxy group, 

(j) an amino group, 

(k) a mono-C^ alkylamino group, 

(I) a di-C,^ alkylamino group, 

(m) a C^e alkyl-carbonylamino group, 
45 (n) a formyl group, 

(o) a alkyl-carbonyl group, 

(P) a Ci-e alkyl-carbonyloxy group, 

(q) a carboxyl group, 

(r) a C^g alkoxy-carbonyl group, 
so (s) a carbamoyl group, 

(t) a mono-C^ alkylcarbamoyl group, 

(u) a di-C,^ alkylcarbamoyl group, 

(v) a sulfo group, 

(w) aC^ alkylsulfonyl group, 
55 (x) a alkylsulfinyl group, 

(y) a C 6 . 10 aryl group optionally having 1 to 4 substituent (s) selected from the aforementioned (a) to (x), 

(z) a C 6 . 10 aryloxy group optionally having 1 to 4 substituent(s) selected from the aforementioned (a) to 

(x) and 
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(zz) a 5 to 7-membered heterocyclic group optionally having 1 to 4 substituent(s) selected from the afore- 
mentioned (a) to (x), or 

(d) a 5 to 10-membered heterocyclic group containing, besides carbon atom, 1 to 4 heteroatom(s) selected from 
the group consisting of nitrogen atom, oxygen atom and sulfur atom, which optionally has 1 to 5 substituent(s) 
selected from the group (group C) consisting of 



(a) a halogen atom, 

(b) a C^g alkylenedioxy group, 

(c) a nitro group, 

(d) a cyano group, 

(e) a Cj.6 alkyl group optionally having substituents selected from the group consisting of (aa) a halogen atom, 
(bb) Cj.3 alkylenedioxy group, (cc) nitro group, (dd) cyano group, (ee) an optionally halogenated alkyl 
group, (ff) an optionally halogenated C 3 . 6 cydoalkyl group, (gg) an optionally halogenated alkoxy group 
(hh) an optionally halogenated alkylthio group, (ii) a hydroxy group, (jj) amino group, (kk) a mono-C, g 
alkylamino group, (II) a di-C^ alkylamino group, (mm) C,_ 6 alkyl-carbonylamino group, (nn) a formyl group, 

(00) C^e alkyl-carbonyl group, (pp) C,_ 6 alkyl-carbonyloxy group, (qq) carboxyl group, (rr) alkoxy-carbonyl 
group, (ss) carbamoyl group, (tt) a mono-C^ alkylcarbamoyl group, (uu) a di-C^ alkylcarbamoyl group (w) 
a sulfo group, (ww) alkylsulfonyl group, (xx) C,_ 6 alkylsulfinyl group, (yy) C 6 . 10 aryl group optionally having 
1 to 4 substituent(s) selected from the aforementioned (aa) to (xx), (zz) C^q aryloxy group optionally having 
1 to 4 substituent(s) selected from the aforementioned (aa) to (xx) and (zzz) 5 to 7-membered heterocyclic 
group optionally having 1 to 4 substituent(s) selected from the aforementioned (aa) to (xx), 

(f) an optionally halogenated C 3 . 6 cydoalkyl group, 

(g) an optionally halogenated alkoxy group, 

(h) an optionally halogenated alkylthio group, 

(i) a hydroxy group, 
(j) an amino group, 

(k) a mono-C^ alkylamino group, 

(1) a di-C^g alkylamino group, 

(m) an optionally halogenated alkyl-carbonylamino group, 

(n) a formyl group, 

(o) a C^e alkyl-carbonyl group, 

(p) aC^ alkyl-carbonyloxy group, 

(q) a carboxyl group, 

(0 a C^e alkoxy-carbonyl group, 

(s) a carbamoyl group, 

(t) a mono-C^ alkylcarbamoyl group, 

(u) a di-C^ alkylcarbamoyl group, 

(v) a sulfo group, 

(w) a alkylsulfonyl group, 

(x) a alkylsulfinyl group, 

(y) a C6_ 10 aryl group optionally having 1 to 4 substituent (s) selected from the aforementioned (a) to (x) and 
(z) a C 6 . 10 aryloxy group optionally having 1 to 4 substituent(s) selected from the aforementioned (a) to (x), and 

R b is a hydrogen atom or a alkyl group) or 

(«ii) (1) alkyl group, (2) C 2 ^ alkenyl group, (3) C 2 . 6 alkynyl group, (4) C 3 . 6 cydoalkyl group, (5) aryl group 

or (6) C 7 . 1B aralkyl group, which optionally has 1 to 5 substituent(s) selected from group B, 

R 2 and R 4 are each (i) hydrogen atom, (ii) alkyl optionally having substituents selected from group B or (in) 

alkyl-carbonyl group optionally having substituents selected from group B, 
R1 and R2 or R* and R 4 form, together with the adjacent nitrogen atom, a nitrogen-containing heterocyclic group 
represented by 



(i) the formula 
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N A V 




5 



10 



wherein ring A is a 4 to 8-membered ring optionally substituted by hydroxy or oxo, V is a group represented 
by the formula >0, >C=0, >C-(W)W* or >N-W (W is (a) hydrogen atom, (b) (1 ) C, ^ alkyl group, (2) C 24i alkenyl 
group, (3) alkynyl group, (4) C 3 _b cycloalkyl group, (5) aryl group or (6) C^g aralkyl group, which 
optionally has 1 to 5 substituent(s) selected from group B, or (c) 5 to 10-membered heterocyclic group con- 
taining, besides carbon atom, 1 to 4 heteroatom(s) selected from nitrogen, oxygen and sulfur, which optionally 
has 1 to 5 substituent(s) selected from group A, W 3 is hydrogen atom or hydroxy group), 
(ii) the formula 



15 



20 



-(30 



25 



wherein ring B is monocyclic or bicyclic 4 to 12-membered ring optionally substituted by oxo group or 1 to 5 
alkyl group(s), ring D is a 4 to 1 2-membered aromatic ring optionally having 1 to 5 substituent(s) selected 
from group A or 
(Hi) the formula 



30 



35 



(CH 2 )n-V(CH,)k' / 




wherein ring E is a 5 to 10-membered aromatic ring optionally having 1 to 5 substituent(s) selected from group A 
X is -CH r , -CO- or -CH(OH)-, 

40 Y is -CH 2 -, -O- or -NW b - (W b is (a) hydrogen atom or (b) alkyl group optionally having substituents selected 

from group B) ; 

k+m is an integer of 1 to 4; and 
n is an integer of 1 to 3. 

45 4. The antagonist of claim 1 , wherein Ar 1 and Ar 2 are each (i) a phenyl group optionally substituted by halogen atom 
or alkoxy group or (ii) a 5 or 6-membered heterocyclic group containing, besides carbon atom, 1 to 3 heter- 
oatom(s) selected from nitrogen atom, oxygen atom and sulfur atom. 

5. The antagonist of claim 1 , wherein P and Q are each aC^ alkylene group. 

50 

6. The antagonist of claim 1 , wherein j is 0. 



7, The antagonist of claim 1 , wherein 

R 1 is (i) alkyl group optionally having a 5 or 6-membered nitrogen-containing heterocyclic group, (ii) C^g 
ss aralkyl group optionally having nitro, amino or C^_ B alkoxy-carbonyl or (Hi) cyclohexyl group fused with benzene 

ring optionally having alkoxy; 

R2 is (i) hydrogen atom, (ii) alkyl group or (iii) C 7 _i 6 aralkyl group; or R 1 and R 2 form, together with the adjacent 
nitrogen atom, a nitrogen-containing heterocyclic group represented by 
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N 




wherein ring A 1 is a 4 to 8-membered ring optionally substituted by hydroxy or oxo, V 1 is a group represented 
by the formula >0, >C(Wi)-W»i or >N-Wi (W 1 is (a) hydrogen atom, (b) C 6 . 14 aryl group optionally having 1 
or 2 substituent (s) 5 selected from the group consisting of a halogen atom, optionally halogenated 6 alkyl 
group and optionally halogenated alkoxy group, (c) alkyl group optionally having 1 or 2 C 6 " 10 aryl 
group (s) or (d) pyridyl group, W* 1 is hydrogen atom, hydroxy group or C< 6 alkyl group) 

(ii) the formula 

-33 

wherein ring B 1 is a monocyclic or bicyclic 5 to 10-membered ring optionally substituted by oxo group or 1 or 
2 alkyl group(s), ring D 1 is a benzene ring optionally having 1 or 2 substituent(s) selected from the group 
consisting of alkyl group, C^g alkoxy group and alkyl-carbonyl group or 

(iii) the formula 




wherein ring E 1 is a benzene ring optionally having 1 to 3 substituent(s) selected from the group consisting of C, 3 

alkylenedioxy group, nitro group, C,_ s alkoxy group, amino group, alkyl-carbonylam.no group and C< alkoxy- 

carbonyl group, 

X 1 is -CH 2 - or -CO, and 

Y* is -CH 2 - or-0-, 

R 3 is 

(i) hydrogen atom, 

(ii) a group represented by the formula -COR* (R* is (a) hydrogen atom, (b) carboxyl group, (c) alkyl 
group, (d) cycloalkyl group optionally having alkoxy, and which is fused with benzene ring or (e) 5 
or 6-membered aromatic heterocyclic group containing, besides carbon atom, 1 to 3 heteroatom(s) selected 
from the group consisting of nitrogen atom, oxygen atom and sulfur atom, which optionally has 1 or 2 substituent 
(s) selected from the group consisting of a halogen atom, Cb_ 10 aryl group, C^ 0 aryl-carbonylamino group) 
(ui) a group represented by the formula -CO-Alko-R* [Alko is alkylene group optionally having hydroxy 
group, R6 is (a) C 6 . 14 aryl group optionally having 1 or 2 substituent(s) selected from the group consisting of 
a halogen atom, optionally halogenated alkyl, nitro, alkoxy, alkylenedioxy and C 6 . 10 aryl group, 
(b) C 6 . 10 aryloxy group, (c) 5 or 6-membered aromatic heterocyclic group containing, besides carbon atom, 1 
or 2 heteroatom(s) selected from nitrogen atom, oxygen atom and sulfur atom (d) alkyl-carbonyl group, 
(e) carboxyl group, (f) alkoxy-carbonyl group, (g) amino group optionally having 1 or 2 substituent(s) 
selected from the group consisting of alkyl and alkyl-carbonyl, (h) 5 to 7-membered heterocyclic ring 
optionally having hydroxy, (i) C 7 _ 1B aralkyloxy group, (j) C 6 . 10 aryl-carbonyl group or (k) alkyl-carbonyloxy 
group], 

(iv) a group represented by the formula 
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CO — Qa 



wherein Qa is a group represented by the formula -(CH 2 )s- (s is an integer of 1 to 3) or -{Chyt-ChN (t is an 
integer of 0 to 2) and R 7 is hydrogen atom or alkoxy-carbonyl group, 
(v) a group represented by the formula 



CO 



wherein R 8 is (a) hydrogen atom, (b) alkyl group optionally having substituents selected from the group 
consisting of C,^ alkoxy-carbonyl, morpholinoand mono- ordi-C^ alkylamino, (c) alkoxy-carbonyl group, 
(d) a group represented by the formula -COR* 1 (R* 1 is C 6 . 10 aryl group optionally having halogen atom or 5 or 
6-membered heterocyclic group containing, besides carbon atom, 1 or 2 heteroatom(s) selected from nitrogen 
atom, oxygen atom and sulfur atom), (e) a group represented by the formula -CO-(CH 2 )r 1 -R e (r 1 is an integer 
of 1 to 3, R e is alkoxy-carbonyl group or 5 or 6-membered heterocyclic group containing, besides carbon 
atom, 1 or 2 heteroatom(s) selected from nitrogen atom, oxygen atom and sulfur atom) or (f) a group repre- 
sented by -CONH-Ri (R< is Cj_e alkyl group or aryl group), 
(vi) a group represented by the formula 



-COOR 9 



(R 9 is optionally halogenated alkyl group), 
(vii) a group represented by the formula 



wherein R 10 is hydrogen atom, C y6 alkoxy-carbonyl group, mono- or di-C^ alkyl-carbamoyl group, optionally 
halogenated nicotinoyl group or optionally halogenated isonicotinoyl group, 

(viii) a group represented by the formula 

-CONR 11 -R 12 

(R 11 is hydrogen atom or alkyl group, R 12 is C^. B alkyl group optionally having substituents selected from 
the group consisting of (a) hydroxy, (b) amino, (c) a mono- or di-C^ alkyl-amino, (d) alkyl-carbonyl, (e) 
alkoxy-carbonyl, (f) alkyl-carbonyloxy, (g) sulfamoyl and (h) 5 to 7-membered heterocyclic group 
optionally substituted by oxo, and (i) C6_ 14 aryl group) , 

(ix) a group represented by the formula 



coNH— * 13 



wherein R 13 is (a) hydrogen atom, (b) alkyl group optionally having substituents selected from the group 
consisting of a hydroxy and Cj _ 6 alkoxy-carbonyl, (c) Cy^ B aralkyl group, (d) C U6 alkyl-carbonyl group option- 
ally having substituents selected from the group consisting of a halogen atom and alkoxy-carbonyl or (e) 
alkyl-carbamoyl group optionally having alkoxy-carbonyl, 
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(x) a group represented by the formula 



C O N H — ytf— R 



14 



wherein R 14 is alkyl group or C 7 . 16 aralkyl group, 
(xi) a group represented by the formula 



CO- 




wherein ring F is 5 to 7-membered non-aromatic heterocyclic group optionally fused with benzene ring and 
group ^ at ° m * Cl_6 a,kox y- carbon y |amin o group or optionally halogenated C 145 alkyl-carbonylamino 

(xii) a group represented by the formula 

CO— f^^-R 16 

wherein R« is (a) alkyl group optionally having substituents selected from the group consisting of a 
hydroxy and alkoxy-carbonyl, (b) a formyl group, (c) alkoxy-carbonyl group or (d) 5 or 6-membered 
heterocyclic ring-carbonyl group containing, besides carbon atom, 1 to 3 heteroatom(s) selected from the 
group consisting of nitrogen atom, oxygen atom and sulfur atom, 

(xiii) a group represented by the formula 

-S0 2 -R 17 

(R 17 is (i) C-6 a| kyl g^up optionally having 5 or 6-membered heterocyclic group, (ii) C 2 . alkenyl group or (iii) 
c 6-i4 ar Y' group optionally having C^e alkyl), 1 9 

(xiv) C 7 . 16 aralkyl group optionally having 1 to 3 halogen atom(s) or C,^ alkoxy group 

(xv) alkyl group substituted by 5 or 6-membered heterocyclic group containing, besides carbon atom 1 
to 3 heteroatom(s) selected from the group consisting of nitrogen atom, oxygen atom and sulfur atom ' 

(xvi) a group represented by the formula 



R 24 



-CCL 



LJ 



wherein R24 j S hydrogen atom or aralkyloxy-carbonyl group; 
(xvii) a group represented by the formula 
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wherein R 25 is hydrogen atom, C^q aryl group, Cj.^ aralkyloxy group, C 6 . 10 aryloxy group, halogen atom, 
C 6 . 10 aryl-carbonylamino group or C^q aryl-carbamoyl group; 

(xviii) a group represented by the formula 

-CO-Alk-NR^-CaAlkg-aAlka-R 28 

[Alk is alkylene group optionally having substituents; R 27 is hydrogen atom or alkyl group; Alk^ and 
Alka are the same or different and each is a bond or alkylene group optionally having substituents; R 28 
is C 6 . 10 aryl group optionally having substituents or hydrogen atom]; 

(xix) a group represented by the formula 

-COAIkg-NR^-COAIkg-R 29 

[Alkg, Alka and R27 are 88 defined above; R 29 is (1) C^ Q aryl group optionally having substituent or (2) 5 to 
1 0-membered aromatic heterocyclic group optionally having substituent, which contains, besides carbon atom, 
1 to 3 heteroatom(s) selected from the group consisting of nitrogen atom, oxygen atom and sulfur atoml; 

(xx) a group represented by the formula 

-CO-Alk-NR^-CaAlkg-NR^-Alka-R 31 

[Alk, R 27 . Alk 2 , Alk 3 are as defined above; R 30 is hydrogen atom, alkyl group or optionally halogenated 
d.6 alkyl-carbonyl group; and R 31 is C^ 0 aryl group optionally having substituents]; 

(xxi) a group represented by the formula 

-CO-Alk-NR 27 -CO-Alk 2 -NR 32 -CaOAIk 3 -R 31 

[Alk, R 27 , Alkg, Alk 3 and R 31 are as defined above; and R 32 is the same as the aforementioned R 27 ]; 

(xxii) a group represented by the formula 

-CO-Alk-CO-NR 27 -Alk 2 -R 31 

[Alk, R 27 , Alk2 and R 31 are as defined above] ; or 

(xxiii) a group represented by the formula 

-CC>Alk-0-C0-O-Alk 2 -R 31 

[Alk, Alk2 and R 31 are as defined above] ; 
R 4 is hydrogen atom or C t . 6 alkyl group; 

or R 3 and R 4 may form, together with the adjacent nitrogen atom, a group represented by the formula 



177 



EP 1 219 294 A1 



wherein R™ is halogen atom, oxo group, optionally halogenated aikyl group or optionally halogenated C« R 
alkoxy group. 

The antagonist of claim 1 , wherein Ri is (i) alkyl group optionally having 5 or 6-membered nitrogen-containing 
heterocyclic group, (ii) C 7 . 16 aralkyl group optionally having nitro, amino or alkoxy-carbonyl or (iii) cyclohexyl 
group fused with benzene ring optionally having C UG alkoxy, R2 is (i) hydrogen atom, (ii) alkyl group or (iii) 
C 7 . 16 aralkyl group, or R 1 and R 2 may form, together with the adjacent nitrogen atom, a nitrogen-containing het- 
erocyclic group represented by 

(i) the formula 




wherein ring A 1 is a 4 to 8-membered ring optionally substituted by hydroxy or oxo, V 1 is a group represented 
by the formula >0, >C-(Wi)W*i or >N-Wi (Wi is (a) hydrogen atom, (b) aryl group optionally having 1 
or 2 substituent(s) selected from the group consisting of halogen atom, optionally halogenated 6 alkyl group 
and C^e alkoxy group or (c) alkyl group optionally having 1 or 2 C 6 . 10 aryl group(s), W*1 is hydrogen 
atom or hydroxy group), 
(ii) the formula 



-03 



wherein ring B 1 is a monocyclic or bicyclic 5 to 10-membered ring optionally substituted by oxo group or 1 or 
2 alkyl group(s), ring D* is a benzene ring optionally having 1 or 2 substituent(s) selected from the group 
consisting of alkyl group, alkoxy group and Cj.g alkyl-carbonyl group or 
(iii) the formula 




wherein ring E 1 is a benzene ring optionally having 1 or 2 substituent(s) selected from the group consisting of C 1 3 
alkylenedioxy group, nitro group, alkoxy group, amino group, alkyl-carbonylamino group and C 1JS alkoxy- 
carbonyl group 
X 1 is -CH 2 - or -CO-, 
Y 1 is -CH 2 - or-O-, 
R 3 is 

(i) hydrogen atom, 
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(ii) a group represented by the formula -CO-R 5 (R 5 is (a) hydrogen atom, (b) carboxyl group, (c) alkyl 
group, (d) cyctoalkyi group optionally having alkoxy, and which is fused with benzene ring or (e) 5 or 
6-membered aromatic heterocyclic group containing, besides carbon atom, 1 to 3 heteroatom(s) selected from 
the group consisting of nitrogen atom, oxygen atom and sulfur atom), 

(iii) a group represented by the formula -CO-(CH 2 )r 1 -R 6 (r 1 is an integer of 1 to 3, R 6 is (a) 

^6-14 ar yt group 

optionally having 1 or 2 substituent(s) selected from the group consisting of halogen atom, optionally halogen- 
ated C 1 ^ alkyl, nitro, alkoxy and alkylenedioxy, (b) C 6 . 14 aryloxy group, (c) 5 or 6-membered aromatic 
heterocyclic group containing, besides carbon atom, 1 or 2 heteroatom(s) selected from nitrogen atom, oxygen 
atom and sulfur atom, (d) C 1-6 alkyl-carbonyl group, (e) carboxyl group, (f) alkoxy-carbonyl group, (g) 
amino group optionally having 1 or 2 substituent(s) selected from the group consisting of alkyl and 
alkyl-carbonyl or (h) 5 or 6-membered cyclic amino group optionally having hydroxy), 

(iv) a group represented by the formula 




(Q is a group represented by the formula -(CHgJs- (s is an integer of 1 to 3) or -(Cl-yt-ChU (t is an integer of 
0 to 2), R 7 is hydrogen atom or alkoxy-carbonyl group), 
(v) a group represented by the formula 




(R 8 is (a) hydrogen atom, (b) C^. 6 alkyl group optionally having substituents selected from the group consisting 
of C^e alkoxy-carbonyl, morpholino and mono- or di-C^ alkylarnino, (c) alkoxy-carbonyl group, (d) a 
group represented by the formula -CO-R d (R d is Cg^aryl group optionally having halogen atom or 5 or 6-mem- 
bered heterocyclic group containing, besides carbon atom, 1 or 2 heteroatom(s) selected from nitrogen atom, 
oxygen atom and sulfur atom), 

(e) a group represented by the formula -CO-(CH2)r 1 -R e (r 1 is an integer of 1 to 3, R 6 is C^g alkoxy-carbonyl 
group or 5 or 6-membered heterocyclic group containing, besides carbon atom, 1 or 2 heteroatom(s) selected 
from nitrogen atom, oxygen atom and sulfur atom) or (f) a group represented by -CONH-R 1 (R 1 is alkyl 
group or C 6 . 14 aryl group)), 

(vi) a group represented by the formula 

-COOR 9 

(R 9 is optionally halogenated alkyl group), 

(vii) a group represented by the formula 



— COO — ( H~R 



wherein R 10 is hydrogen atom, alkoxy-carbonyl group, mono or di-C^e alkyl-carbamoyl group, optionally 
halogenated nicotinoyl group or optionally halogenated isonicotinoyl group, 

(viii) a group represented by the formula -CONR 11 -R 12 (R 11 is hydrogen atom or alkyl group, R 12 is C,^ 
alkyl optionally having substituents selected from the group consisting of (a) hydroxy, (b) amino, (c) a mono- 
or di-C^ alkyi-amino, (d) alkyl-carbonyl, (e) C^. 6 alkoxy-carbonyl, (f) C,^ aJkyl-carbonyloxy, (g) sulfamoyl 
and (f) 5 or 6-membered cyclic amine optionally substituted by oxo), 

(ix) a group represented by the formula 
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CONH—^yj-R 13 



wherein R« j s (a) a hydrogen atom, (b) CV 6 alkyl group optionally having substituents selected from the group 
consisting of a hydroxy and ^ alkoxy-carbonyl, (c) C 7 . 16 aralkyl group, (d) C M alkyl-carbonyl group option- 
ally having substituents selected from the group consisting of a halogen and C, 6 alkoxy-carbonyl or (e) C, R 
alkyl-carbamoyl group optionally having alkoxy-carbonyl, 
(x) a group represented by the formula 



CONH— i^yi— R M 



wherein R1" is C,^ alkyl group or C 7 . 16 aralkyl group, 
(xi) a group represented by the formula 



R 1S 



wherein ring F is 5 to 7-membered cyclic amino group optionally fused with benzene ring, tfs j S hydrogen 
atom, C^e alkoxy-carbonylamino group or optionally halogenated C t 6 alkyl-carbonylamino group 
(xii) a group represented by the formula 



CO— N N— R ,B 



wherein is (a) alkyl group optionally having substituents selected from the group consisting of a 
hydroxy and alkoxy-carbonyl, (b) a formyl group, (c) alkoxy-carbonyl group or (d) a 5 or 6-membered 
heterocyclic nng-carbonyl group containing, besides carbon atom, 1 to 3 heteroatom(s) selected from the 
group consisting of nitrogen atom, oxygen atom and sulfur atom, 

(xiii) a group represented by the formula 

-S0 2 -R 17 

(R 17 is (i) C^g alkyl group optionally having 5 or 6-membered nitrogen-containing ring group, (ii) Co, alkenyl 
group or (in) C^ 4 aryl group optionally having alkyl), " " ' ' " 

(xiv) C 7 . 16 aralkyl group optionally having 1 to 3 halogen atom (s) , or 

(xv) alkyl group substituted by 5 or 6-membered heterocyclic group containing, besides carbon atom 1 
to 3 heteroatom(s) selected from the group consisting of nitrogen atom, oxygen atom and sulfur atom, 

R 4 is hydrogen atom or C-,. 6 alkyl group, 

or R3 and R 4 may form, together with the adjacent nitrogen atom, a group of the formula 
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wherein R 18 is halogen atom, oxo group, optionally halogenated alkyl group or optionally halogenated 
alkoxy group. 

The antagonist of claim 1 , wherein R 1 and R 2 form, together with the adjacent nitrogen atom, a nitrogen-containing 
heterocyclic group represented by 

(i) the formula 



2 




4 

-<x5 -o- - -o 

wherein q 1 is hydrogen atom or halogen atom, q 2 is hydrogen atom, halogen atom, optionally halogenated 
C 1 ^ alkyl group or alkoxy group, q 3 is hydrogen atom or halogen atom, q 4 is hydrogen atom, halogen 
atom or alkoxy group, q 5 is hydrogen atom or C^ s alkyl group optionally having 1 or 2 C 6 . 10 aryl group(s), 
(ii) the formula 




wherein ring B 2 is represented by the formula 

CO - -OA 

» ■ 
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wherein ring D 1 is benzene ring optionally having 1 or 2 substituent(s) selected from the group consisting of 
c i-6 a,kvJ 9 r oup, C^b aikoxy group and C<,_ 6 alkyl-carbonyl group or 
(iii) the formula 




wherein ring E 1 is benzene ring optionally having 1 or 2 substituent(s) selected from the group consisting of 
alkylenedioxy group, nitro group, C^ aikoxy group, amino group, C^g alkyl-carbonylamino group and C 1 6 alkoxy- 
carbonyl group, X 1 is -CH 2 - or -CO-, and Y 1 is -CH 2 - or -O-. 

10. The antagonist of claim 1 , wherein the compound is represented by the formula 




wherein R 19 is (i) hydrogen atom, (ii) carboxyl, (iii) alkoxy-carbonyl group, (iv) alkyl group optionally 
having substituents selected from the group consisting of carboxyl, alkyl-carbonyl, alkoxy-carbonyl, C^ 
alkoxy-carbonylamino and C^g aralkyloxy-carbonylamino, (v) a mono- or di-C^g alkylamino group or (iv) C 6 . 14 
aryloxy group; P 1 is C^ alkylene group; Q 1 is C^ alkylene group; X 2 is CH, C-OH or N; Y 2 is hydrogen atom, 
halogen atom, optionally halogenated alkyl group or aikoxy group; and Z is CO, SO or S0 2 . 

11. The antagonist of claim 1 , wherein the compound is represented by the formula 




wherein R 20 is (i) hydrogen atom or (ii) C^ alkyl group optionally having substituents selected from the group 
consisting of C^ alkoxy-carbonylamino and C^ aralkyloxy-carbonylamino; P 2 is C^ alkylene group; X 3 is CH, 
C-OH or N; Y 3 is hydrogen atom, halogen atom or C^ aikoxy group. 

12. The antagonist of claim 1 , wherein the compound is represented by the formula 



182 



EP 1 219 294 A1 




wherein R 21 is a nitrogen-containing heterocyclic group represented by (i) the formula 




wherein X 4 is CH or N, Y 4 is hydrogen atom, halogen atom or alkoxy group or (ii) the formula 




wherein ring E 2 is benzene ring optionally having 1 to 3 C^q alkoxy, 

R 22 is (i) hydrogen atom, (ii) C 7 . 16 aralkyl group, (iii) formyl group, (iv) alkyl-carbonyl group, (v) aryl- 
carbonyl group optionally having C ve alkyl or (vi) aryl-sulfonyl group optionally having 1 to 4 alkyl; P 3 
is alkylene group; and Q 3 is C,_ 3 alkylene group. 

13. The antagonist of claim 1 , wherein the compound is 

1 -(5-amino-4,4-diphenylpentyl)-4-phenylpiperidine or a salt thereof, 

3,4-dihydro-6-methoxy- 1 , -(5-amino-4 f 4-diphenylpentyl)-spiro[naphthalene-2(1 H) f 2'-piperidine] or a salt there- 
of, 

1-[5*amino-4-(4-methoxyphenyl)-4-phenylpentyl]-4-phenylpiperidine or a salt thereof, 
1 -[5-amino-4,4-bis(4-chlorophenyl)pentyl]-4-(4-fluorophenyl)-piperazine or a salt thereof, 
3,4-dihydro-6-methoxy-1 , -(6-amino-4,4-diphenylhexyl)-spiro[naphthalene-2(1H),2'-piperidine] or a salt there- 
of, 

3,4-dihydro-6,7-dimethoxy-1X7-amino-4,4KJiphenylheptyl)-spiro[naphthalene-2(1H),2'-pip or a salt 

thereof, 

4,4-diphenyl-5-formylamino-1-(4-phenylpiperidino)pentane or a salt thereof, 
1-[4.(4-fl UO rophenyl)piperazin-1-yl]-5-formylamino-4,4-diphenylpentane or a salt thereof, 
4,4-diphenyl-1-(4-phenylpiperazin-1-yl)-5-(tosylamino)pentane or a salt thereof, 
4,4-diphenyl-1-[4-(2-methoxyphenyl)piperazin-1-yl]-5-(tosylamino)pentane or a salt thereof, 
4- (4-chlorophenyl) -5-formylamino-4-phenyl-1- (4-phenylpiperidino)pentane or a salt thereof, 
4- (4-chlorophenyl)-5-formylamino-4-phenyl-1-(4-phenylpiperazin-1 -yl)pentane or a salt thereof, 
4-(4<hlorophenyl)-1-[4-(4-fluorophenyl)piperazin-1-yl]-5-formylamino-4-phenylpentane or a salt thereof, 

4- {4^hlorophenyl)-1-[4-(diphenylmethyl)pipera^in-t-yq-5-formylamino-4-phenylpentane or a salt thereof, 

5- formytamino-4-(4-methoxypheny1)-4-phenyl-1- (4-phenylpiperidino)pentane or a salt thereof, 
4,4-bis(4Kihlorophenyl)-1-[4-(4-fluorophenyl)piperazin-1-yl]-5-(formylamino)pentane or a salt thereof, 
1- [4-(4-fluorophenyl)piperazin-1-yl]-6-formylamino-5,5-diphenylhexane or a salt thereof, 

1- [4-(4«fluorophenyl)piperazin-1-yl]-6-formylamino-4,4-diphenylhexane or a salt thereof, 
4,4-di phenyl- 1-(4-phenylpiperidino]-6-(tosylami no) hex ane or a salt thereof, 
5- [4-(4-chlorophenyl)-4-hydroxypiperidino]-1-formylamino-2^-diphenylpentane or a salt thereof, 
5- [4-{4-fluorophenyl)piperazin-1-yl]-1-formylamino-2,2-diphenylpentane or a salt thereof, 
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1-formylamino-5-(4-hydroxy-4-phenylpiperidino)-2,2-diphenylpentane or a salt thereof, 
5-[4-(4-trifiuoromethylphenyi)-4^ or a ^ thereof, 

5- t4-[3,5-bis(trifluoromethyl)phenyI]-4-hydroxypiperidino]-1 -formylamino-2,2-diphenylpentane or a salt there- 
of, 

5- [4-(3,5<lichlorophenyl)-4-hydroxypiperidino]-1-formylamino-2,2-diphenyipentane or a salt thereof, 
5- [4-(4-chlorophenyl) -1 ,2,3,6-tetrahydropyridin-1 -yl]-1 -formylamino-2,2-diphenylpentane or a salt thereof, 
1-formylarnino-2,2-diphenyl-5-(4-phenylpiperidino)pentane or a salt thereof, 
5-[4-(4-chlorophenyl)piperidino]-1-formylarnino-2,2-diphenylpentane or a salt thereof, 
7-[4-(4-chlorophenyl)-4^hydroxypiperidino]-1-formylamino-4,4-diphenylheptane or a salt thereof, 
5-[4-(4-fluorophenyl)-4-hydroxypiperidino]-1-formylamino-2,2-diphenylpentane or a salt thereof, 
1-formylamino-5-[4-hydroxy-4-(4-methoxyphenyl)piperidino]-2,2njiphenylpentane or a salt thereof, 
1-formylamino-5-[4-hydroxy-4-(2-pyridyl)piperidino]-2,2-diphenylpentane or a salt thereof, 
1-acetylamino-5-[4-(4-chlorophenyl)-4-hydroxypiperidino]-2,2-diphenylpentane or a salt thereof, 
1-acetoacetylaminO"5-[4-(4-chlorophenyl)-4-hydroxypiperidino]-2,2-diphenylpentane or a salt thereof, 
ethyl N-[5-[4-(4-chlorophenyl)-4-hydroxypperidino]-2,2-diphenylpenty0sucx:inamate or a salt thereof, 
N-[5-[4-(4-chlorophenyl)^-hydroxypiperidino]-2,2Kjiphenylpentyl]succinamic acid or a salt thereof, 
1-[5- [4-(4-chlorophenyl)-4-hydroxypiperidino]-2,2-diphenylpentyl]-3-ethylurea or a salt thereof, 
N-[5-[4-(4-chlorophenylM-hydro or a salt thereof, 

phenyl N-[5-[4-(4-chlorophenyl)-4-hydroxypiperidino]-2,2-diphenylpentyl]carbamate or a salt thereof, 
1-acetylamino-5-[4-(4-chlorophenyl)-4-hydroxypiperidino]--2-phenyl-2-(2-pyridyl)pentane or a salt thereof, 
ethyl N- [5-[4-(4-chlorophenyl)-4-hydroxypiperidino]-2,2-di phenyl pentyljoxamate or a salt thereof, 
ethyl N-[5-[4-(4-chlorophenyl)-4-hydroxypiperidino]-2,2-diphenylpenty0malonarnate or a salt thereof, 
ethyl N-[5-[4-(4-chlorophenyl)-4-hydroxypiperidino]-2,2-diphenylpentyl]glutaramate or a salt thereof, 
benzyl 2-((2,2Hdiphenyl-5-(4-pheny!piperidino)pentyl)amino)-2-oxoethylcarbamate or a salt thereof, 
tert-butyl 2-((2,2-diphenyl-5-(4-phenylpiperidino)-pentyl)amino)-2-oxoethylcarbamate or a salt thereof, 
4,4-diphenyl-7-(4-phenylpiperidino)heptylamine or a salt thereof, 

N-(4,4-diphenyl-7-(4-phenylpiperidino)heptyl)-4-methylbenzenesulfonamide or a salt thereof, 
N-(4,4-diphenyl-7-(4-phenyIpiperidino)heptyl)acetamide or a salt thereof, 
N-benzyl-N-(4,4-diphenyl-7-(4-phenylpiperidino)heptyl)amine or a salt thereof, 
N-(4,4-diphenyl-7-(4-phenylpiperidino)heptyl)-N-(3-methoxybenzyl)amine or a salt thereof, 
N-(4,4-diphenyl-7-(4-phenylpiperidino)heptyl)-N-(2-methoxybenzyl)amine or a salt thereof, 
N-(4,4-diphenyl-7-(4-phenylpiperidino)heptyl)-N-(2-fluorobenzyl)amine or a salt thereof, 
N-(4,4-diphenyl-7-(4-phenylpiperidino)heptyl)-2-thiophenecarboxamide or a salt thereof, 
N-(4,4-diphenyl-7-(4-phenylpiperidino)heptyl)-2-phenylacetamide or a salt thereof, 
N-(4,4-diphenyl-7-(4-phenylpiperidino)heptyl)-N-(2-thienylmethyl)amine or a salt thereof, or 
N-benzyl-N-(4,4-diphenyl-7-(4-phenylpiperidino)heptyl)-N-methylamine or a salt thereof. 

14. The antagonist of claim 1, which is an agent for the prophylaxis or therapy of a disease caused by melanin-con- 
centrating hormone. 

15. The antagonist of claim 1 , which is an agent for the prophylaxis or therapy of obesity. 

16. The antagonist of claim 1 , which is an agent for suppressing food intake. 

17. A compound represented by the formula 




wherein R 23 is alkyl group having C7_ 16 aralkyloxy-carbonylamino optionally having substituents selected from 
the group consisting of halogen atom, alkoxy and alkyl; P 4 is alkylene group; X 5 is CH, C-OH or N; 
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Y 5 is hydrogen atom, halogen atom or C,^ alkoxy group; R 2B is hydrogen atom or alkyl group; Y 6 and Y 7 are 
the same or different and each is hydrogen atom, halogen atom, optionally halogenated alkyl group or op- 
tionally halogenated alkoxy group, or a salt thereof or a prodrug thereof. 

18. The compound of claim 17, wherein R 26 is hydrogen atom. 

19. Benzyl 2-((2,2-diphenyl-5-(4-phenylpiperidino)-pentyl)amino)-2-oxoethylcarbamate or a salt thereof, 

4-chlorobenzyl 2-((2,2-diphenyl-5-(4-phenylpiperidino)-pentyl)amino)-2-oxoethylcarbamate or a salt thereof, 
3-chlorobenzyl 2-((2,2-diphenyl-5-(4-phenylpiperidino)-pentyl)amino)-2-oxoethylcarbamate or a salt thereof, 
benzyl 2-(N-(2^<liphenyl-5-(4-phenylpiperidino)pentyl)-N-methylamino)-2-oxoethylcarbamate or a salt there- 
of,. 

benzyl 2-((5-(4-(3-fluorophenyl)piperidino)-2,2-diphenylpentyl)amino)-2-oxoethylcart)amate or a salt thereof, 
benzyl 2-((5-(4-(2-fluorophenyl)piperidtno)-2 f 2-dipheny!pentyl)amino)-2-oxoethylcarbamate or a salt thereof, 
benzyl 2-((5-(4-(2-methoxyphenyl)piperidino)-2,2-diphenylpentyl)amino)-2-oxoethy Icarbamate or a salt there- 
of, or 

3-chlorobenzyl 2-((2,2-bis(4-chlorophenyl)-5-(4-phenylpiperidino)pentyl)amino)-2-oxoethylcart)amate or a 
salt thereof. 

20. A production method of a compound of claim 1 7, which comprises reacting a compound represented by the formula 




wherein each symbol is as defined in claim 1 7 or a salt thereof with a reactive derivative of an organic acid of the 
formula 

R^-COOH 

wherein R 23 is as defined in claim 17. 
21 . A production method of a compound of claim 1 7, which comprises reacting a compound represented by the formula 




wherein each symbol is as defined in claim 1 7, or a salt thereof with a reactive derivative of the formula 



wherein R 32 is C 7 . 16 aralkyloxy-carbonyl group, and X is a leaving group. 
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22. A pharmaceutical composition containing a compound of claim 17. 

23. A compound represented by the formula 




wherein R 2t * and R 2 ? are the same or different and each is hydrogen atom or C,^ alky! group; Alk 2 and Alk 3 are 
the same or different and each is a bond or Cj_ 6 alkylene group optionally having substituents; R 2 * is (1 ) Cq_. q aryl 
group optionally having substituents or (2) 5 to 10-membered aromatic heterocyclic group optionally having sub- 
stituents, which contains, besides carbon atom, 1 to 3 heteroatom(s) selected from the group consisting of nitrogen 
atom, oxygen atom and sulfur atom; X 2 is CH, C-OH or N; F* and Q5 are the same or different and each is C,-a 
alkylene group; Y 6 , Y? and Y* are the same or different and each is hydrogen atom, halogen atom optionally 
halogenated alkyl group or optionally halogenated alkoxy group, or a salt thereof or a prodriig thereof. 

24. The compound of claim 23, wherein Alk 2 and Alkg are the same or different and each is a bond, or alkylene 
group optionally having substituents selected from the group consisting of halogen atom, hydroxy, amino and Cg 10 
aryl; R 29 is (1) C 6 . 10 aryl group or (2) 5 to 10-membered aromatic heterocyclic group containing, besides carbon 
atom, 1 to 3 heteroatom(s) selected from the group consisting of nitrogen atom, oxygen atom 'and sulfur atom 
which optionally has substituents selected from the group consisting of nitro, halogen atom, C t e alkyl hydroxy* 
C^e alkoxy and Ce. 10 aryl. ~ 

25. The compound of claim 23 or 24, wherein R 29 is indol-2-yl optionally having substituents. 

26. The compound of claim 23 or 24, wherein R 29 is indol-2-yl optionally having substituents selected from halogen 
atom, alkyl, alkoxy and hydroxy. 

27. N-(2-((2,2-Diphenyl-5-(4-phenylpiperidino)pentyl)amino)-2-oxoethyl)indole-2-carboxamide or a salt thereof, 

N-(2-((2,2-diphenyl-5-(4-phenylpiperidino)pentyl)amino)-2-oxoethyl)-1 -methylindole-2-carboxamide or a salt 
thereof, 

5-chloro-N-(2-((2,2-diphenyl-5-(4-phenylp^ or a salt 

thereof, 

N- (2- ((2,2-bis(4-chlorophenyl)-5-{4-phenyIpiperidino)-pentyl)amino)-2-oxoethyl)indole-2-carboxamide or a 
salt thereof, 

N-(2-((2,2-bis(4-chlorophenyl)-5-(4-ph 
ideorasalt thereof, 

N- (2-((2,2-bis(4-chlorophenyl)-5-<4-phenyl^^ 
mide or a salt thereof, 
N-(2-((2,2-bis(4^hlorophenyl)-5-(4-^^ 
ide or a salt thereof, 
N-(2-((2,2-bis(4-chlorophenyl)-5-(4^ 
amide or a salt thereof, 
N- (2- «2,2-bis(4-chloropheny1)-5-(4-ph^ 
amide or a salt thereof, 

N-(2-((5-(4-(2-fluorophenyl)^^ or a salt 

thereof, 

N-(2-((5-(4-(2-fluoropheny^ 
ide or a salt thereof, 
5-chloro-N-(2-((5-(4-(2-fluoroph 
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boxamide or a salt thereof, 
5-ch!oro-N-(2-({5-{4-(2-fluorophenyl)pi^ 
or a salt thereof, 

N-(2-((2,2-bis(4-chlorophenyl)-5-(4-(2-fluoro^ 

2-carboxamide or a salt thereof, 

N-(2-((2,2-bis(4-chlorophenyl)-5-(4-(2-fluo^ 

2-carboxamide or a salt thereof, 

N- (2- ((2,2-bis(4-chlorophenyl)-5-(4-(2-fluorophe 

mide or a salt thereof, 

N- (2-((2,2-bis(4-fluorophenyi)-5-(4-pheny^ or a 

salt thereof, 

N- (2-((2,2-bis(4-fluorophenyl)-5-(4-pheny!p^ 
ide or a salt thereof, 

N-(2-((2,2-bis(4-fluorophenyl)-5-(4-(2-m^ 

amide or a salt thereof, 

N- (2- ((2,2-bis(4-fluorophenyl)-5-(4-(2-metho 

2-carboxamide or a salt thereof, 

N-(2-((2,2-bis(4-fluorophenyl)-5-(4-(2-flu^ 

ide or a salt thereof, or 

N- (2- ((2,2-bis(4-fluorophenyl)-5-(4-(2-fluorop 
2-carboxamide or a salt thereof. 

28. A production method of a compound of claim 23, which comprises reacting a compound represented by the formula 




wherein each symbol is as defined in claim 23, or a salt thereof with a reactive derivative of an organic acid of the 
formula 

R 29 -Alk 3 -COOH 

wherein each symbol is as defined in claim 23. 

29. A pharmaceutical composition containing a compound of clam 23. 

30. A compound represented by the formula 




wherein R 26 and R 27 are the same or different and each is hydrogen atom or alkyl group; R 30 is hydrogen 
atom, alkyl group or optionally halogenated aikyl-carbonyl group; Alk is alkylene group optionally 
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having substituents; Alk 2 and Alk3 are the same or different and each is a bond or C^. e atkylene group optionally 
having substituents; R 31 is C 6 . 10 aryl group optionally having substituents; X 2 is CH, C-OH or N; P 5 and Q 5 are 
the same or different and each is alkylene group; Y 6 , Y 7 and Y 8 are the same or different and each is hydrogen 
atom, halogen atom, optionally halogenated alkyl group or optionally halogenated alkoxy group, or a salt 
thereof or a prodrug thereof. 

31. The compound of claim 30, wherein Alk is alkylene group optionally having substituents selected from the 
group consisting of halogen atom, hydroxy, amino and C 6 . 10 aryl; Alk 2 and Alk 3 are the same or different and each 
is a bond or C^g alkylene group optionally having substituents selected from the group consisting of halogen atom, 
hydroxy, amino and C 6 . 10 aryl; R 31 is C^q aryl group optionally having substituents selected from the group con- 
sisting of halogen atom, alkyl, hydroxy, alkoxy and C 6 . 10 aryl. 

32. N-(2-((2-((2,2-Diphenyl-5-(4-pheny!piperM^ 
phenylacetamide or a salt thereof, 

2-anilino-N-(2-((2,2-diphenyl-5-(4-phenylpiperidino)-pentyl)amino)-2-oxoethyl)acetamide or a salt thereof, or 
2-(((benzylamino)carbonyl)amino)-N-(2,2-diphenyl-5-(4-phenylpiperidino)pentyl)acetamide or a salt thereof. 

33. A production method of a compound of claim 30, which comprises reacting a compound represented by the formula 




wherein each symbol is as defined in claim 30, or a salt thereof, with, 

(1) when Alk 2 is alkylene group optionally having substituents, a reactive derivative of an organic acid 
compound of the formula 

R 31 -Alkg-NR^-Alk^COOH 

wherein each symbol is as defined in claim 30, 

(2) when Alk 2 is a bond, a reactive derivative of the formula 

R 31 -AIk 3 -NR 30 -CO-X 

or 

R 31 -Alk 3 -NCO 

wherein X is leaving group, and other symbols are as defined in claim 30. 

34. A pharmaceutical composition containing a compound of claim 30. 

35. A method for antagonizing melanin-concentrating hormone, comprising administering, to a mammal, an effective 
amount of a compound of the formula 
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(0)j 




A r 



1 



X 




wherein 



Ar 1 and Ar 2 are each an aromatic group optionally having substituents, 

P and Q are each a divalent aliphatic hydrocarbon group which optionally contains ether oxygen or ether sulfur 
in a carbon chain and which optionally has substituents, 

R 1 and R 3 are each (i) hydrogen atom, (ii) acyl group or (iii) a hydrocarbon group optionally having substituents, 
R 2 and R 4 are each (i) hydrogen atom, (ii) an alkyl group optionally having substituents or (iii) an alkylcarbonyl 
group optionally having substituents, R 1 and R 2 or R 3 and R 4 optionally form, together with the adjacent ni- 
trogen atom, a monocyclic or fused nitrogen-containing heterocyclic group optionally having substituents, and 
j is 0 or 1 , or a salt thereof or a prodrug thereof. 

36. Use of a compound of the formula 



Ar 1 and Ar 2 are each an aromatic group optionally having substituents, 

P and Q are each a divalent aliphatic hydrocarbon group which optionally contains ether oxygen or ether sulfur 
in a carbon chain and which optionally has substituents, 

R 1 and R 3 are each (i) hydrogen atom, (ii) acyl group or (iii) hydrocarbon group optionally having substituents, 
R 2 and R 4 are each (i) hydrogen atom, (ii) an alkyl group optionally having substituents or (iii) an alkylcarbonyl 
group optionally having substituents, R 1 and R 2 or R 3 and R 4 optionally form, together with the adjacent ni- 
trogen atom, a monocyclic or fused nitrogen -containing heterocyclic group optionally having substituents, and 
j is 0 or 1 , or a salt thereof or a prodrug thereof, for production of a melanin-concentrating hormone antagonist. 

37. A compound represented by the formula 



(0)j 




R 



wherein 
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wherein R 27 is hydrogen atom, halogen atom, optionally halogenated alkyl group or optionally halogenated 
C^e alkoxy group, or a salt thereof. 
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diphenyl compounds represented by the general formula therein. 
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art search that two inventive concepts, i.e . , "use of novel compounds as drugs" 
and "use of publicly known compounds as novel drugs* are intermingled in claims 
1 to 16 and 36. Such being the case, a group of inventions of claims 1 to 
16 and 36 and a group of inventions of claims 17 to 22, 23 to 34 and 37 are 
not considered as relating to a group of inventions so linked as to form a 
single general inventive concept. 



Form PCT/1SA/210 (extra sheet) (July 1992) 



194 



